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t  ♦  i  |  -  T  * 

TO  THE 


Right  Honourable 


liord-Prefident  of  Her  Majefties 

moft Honourable  Privy-Council* 


\  t 

May  it  pleafe  Your  Lordfliip? 


TT  would  he  an  Inexcusable  Vanity  in 
B  Me,  to  prefume  to  attempt  Your 
Jt  Lordfhip’i1  Character  •  which  is 
fo  univerfally  known,  that  it  needs  not  •  and 
fo  great,  that  it  cannot,  receive  any  Adi  an- 


The  Epiftle 

t  age  from  the  Defer  ip tions  even  of  the  Ablefi 
and  mo fi  Learned  fens. 

Your  Lordihip  will  pardon  my  Bold- 
nefs  in  making  this  Oh firvation  only,  That 
under  the  greatefi  Weight  of  fublic  Bufi- 
nefif  jMd  in  aK Multiplicity  of  Affairs  of 
the  highefi  Importance ,  wherein  you  have 


fo  eminently  and  fio  fleadily  promoted  the 
true  Intereft  of  your  Country  5  your 
Lordfhip  has  never t he le fs ,  by  the  imploy- 
ment  of  a  few  vacant  Hours ,  exceeded  in 
Universal  Learning,  tbofe  wbofi  Lives 
have  been  wholly  [pent  in  fuch  Studies ;  and 
have  been  pleas  d  to  become  fucb  an  Encou - 
rager  and  fromoter  of  all  forts  of  Know¬ 
ledge.  that  no  part  of  Learning  has  bun 
confiderable  h  our  Age ,  without  being  Am¬ 
bitious  of  the  fatronage  of  your  Lordjhip's 
Name. 


it  »  i  i 


t  ’’A 


1 


'  Dedicatory. 

1  am  very  fenfble ,  bow  much  the  Im- 
perfection  vf  my  ?erfo(mancey  and  my  want 
of  a  Learned  Education ,  ma\esme  fund  in 
need  of  that  Favour  and  Protection ,  which 
the  Learned fl  and  mojl  Accomplijh'd  Wri¬ 
ters  have  been  proud  of  afpiring  to. 

Particularly ,  the  Honour  your  Lordjloif • 
has  do ?ie  the  Royal  Society,  in  being  fome 
time  their  P  r  esidentj  and  the  great' 
Skill  your  Lord/hip  is  hgiorrn  to  have  at¬ 
tain'd  to  in  the  Works  of  Nature,  no 
lefs  Eminently  than  in  the  Knowledge  of 
Men,  and  of  the  Nature  and  Ends  of 
Government ;  have  imbolden'd  me  to 
lay.  this  fmall  Attempt  at  your  Lordjhip's 
Feet :  Which  having  Jbeen  already  read 
and  approv’d  before  the  Society,  mayy 
with  the  Addition  of  your  Lor  djh  ip's  Fa • 
vour  and  Encouragement,  hope  to  overcome. 

\-r:  .  all: 


The  Epiftle,  &c. 

all  the  Difadv  ant  ages  of  coming  from  the 
Hands  of fo  mdeferymg  a  V erf  on,  tho\  in 
true  Honour  and  Ejieem  for  your  Lord U 
fbifs  Great  Merit ,  not  inferiour  to  any , 


I  am. 


My  L  O  R  D, 


With  all  Humility  and  Refpe£t? 
Your  Lordship’s  moft  Obedient 


and  Faithful  Servant, 


Fra.  Hau\she 


THE 


THE 


HE  Learned  World  is  now  almoft 

;  .  \ 

generally  convinc’d,  that  inftead  of 
amufing  themfelves  with  Vain  Hypo* 
thefes ,  which  feem  to  differ  little  from  Ro - 
mances ,  there’s  no  other  way  of  Improving 
Natural  Philosophy,  but  by  De¬ 
monstrations  and  Conclufions  founded  upon  Expe¬ 
riments  judicioufly  and  accurately  made. 


'  ■'  -  *  -  *  i-  *•  '  \  y  "  ■  -•  r  v  "  -  ,  -  <,  s  f ' ■>  •  /  * 

By  this  eourfe ;  after  many  Ages  had 
pafs’d,  with  little  or  no  Progrefs  in  the 
True  Knowledge  of  the  Nature  of  Things,  grea¬ 
ter  Advances  have  been  made  within  the 
compafs  of  a  fmall  number  of  Years,  than 
was  ealily  to  be  imagin’d,  that  the  mod  Sa¬ 
gacious  Men,  with  their  greateft  Induftry, 
could  ever  have  been  capable  of  attaining  to. 


The 


a 


PREFACE. 


The  Honourable  and  moft  Excellent 
Mr.  Boyle,  by  great  Variety  of  Experi¬ 
ments,  in  almoft  every  fart  of  Thilofopby ,  gave 
much  Light  into  the  Caufes  and  Operations 
of  Nature  y  and  particularly  by  the  Inven¬ 
tion  of  that  moft  Ufeful  Iriftrument  the  Ah' 


The  Principal  Subject  of  the  following 
rs  is,  an  Account  of  Great  and  Fmther 
movements  of  this  Noble  Machin,  the  Air' 
Tump  arid  of  many  New  Experiments  made 


r'Mf 


r* 


y  h  v 


■  •  i 


O 

f  /•  ey  r  ~z 


By  the  fame  Method,  the  riioft  Learned 
and  Incomparable  Sir  I  s  a  a  c  Newton  has 
invented  and  eftablilh’d  the  Theory  of  Light 
and  Colours ;  and  by  Demonftrations  founded 
on  Experiments  and  Obfervatibns,  has  at  once 
begun  and  finiftf d  that  great  Dilcovery,  and 
advanc’d  that  part  of  Optics,  eoncernirig  the 
Nature  of  Light  and  Colours ,  of  which  there 
was  little  ( if  any  thing )  before  known,  to 
a  Perfect  and  Complete  Science. 


The 


The  ‘PREFACE. 

The  New  Experiments  contain’d  in  the  fol¬ 
lowing  Treatife,  concerning  the  Production 
and  million  of  certain  Kindf  of  Light  from 
different  Bodies,  (  hitherto  unohlerv  cl  )  may, 
’tis  prefum’d,  give  no  finall  llluftration  to 
that  Matter  )  and  become  the  Occafion  of 
many  not-unacceptable  Difcoveries,  concern¬ 
ing  leveral  particular  Circurnliances/  not  in¬ 
cluded  in  the  general  Theory.  c  .  ‘  ' 


j 


The  general  Laws  of  Attraction  and  Re- 
pulfe,  common  to  all  Matter,  have  by  the 
fame  Excellent  Perfon  been  difcover’d  and 
applied  to  Wonderful  Purpofes,  in  eftablilh- 
ing  the  true  Syftem  of  Nature,  and  explain¬ 
ing  the  Great  Motions  in  the  World.  But 
the  Nature  and  Laws  of  EleCtrical  Attractions 
have  not  yet  been  much  conlider’d  by  Any : 
And  in  the  following  Obfervations,  ’tis  hoped 
the  Reader  may  meet  with  many  things, 
which  may  be  of  great  life  in  dilcovering 
fome  of  the  Wonderful  and  hitherto  Un¬ 
heeded  Effects  of  this  ftrange  Property  of 
Bodies,  in  feveral  of  the  Operations  of  Na¬ 
ture  ;  and  poflibly  in  the  Production  and  De« 
termination  even  of  Involuntary  Motions  in  the 

a  2  Farts 


The  PREFACE. 

Parts  of  Animals ;  of  which  very  little  has  vet 
been  wrote  intelligibly. 

‘  If  the  few  Hints  and  Suggeftions  in  this 
Difcourfe,  fliall  excite  the  Curiofity  of  Inge¬ 
nious  Inquirers^  to  make  further  Search  into 
thefe  Matters,  my  Intention  in  publishing 
them,  which  was  entirely  for  the  Impove- 
ment  of  Natural  Knowledge  will  be  compleatly 
anfwer’d. .  '  *  '  ' 
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Phy fico-Mechanical 

experiments,  &cc. 

,  t  -  ^ 

A  General  Defcripion  of  the  AIR-PUMP 
made  ufe  of  in  the  following  Experiments. 

THE  Air-Pump  (delineated  Plate  I.)  con- 
fifts  of  two  Brafs  Barrels  or  Cylinders,  as 
reprefented  by  a  a  a  a,  twelve  inches  in 
height,  and  two  their  diameters  within. 
The  Suckers,  or  Emboli,  are  rais’d  and  deprefs’d  by 
turning  the  Winch  b  b  backward  and  forward.  The 
Winch  is  fatten’d  to  a  Spindle  that  paffes  thro*  a 
Lanthorn,  whofe  Pins  perform  the  Office  of  Cogs  • 
for  in  its  motion  they  lay  hold  on  the  Teeth  of  the 
Racks  cm,  and  fo  reciprocally  as  one  is  deprefs’d 
the  other  is  elevated :  By  which  means  the  Valves, 
which  are  made  of  limber  Bladder,  and  fix’d  on 
the  upper  part  of  each  Embolus,  as  well  as  at  the 
bottom  of  the  fore-mention’d  Cylinders,  perform  their 
Offices  mutually  of  exhaufting  and  discharging  the 

B  -  ■  fame 


fame  Air  taken  from  the  Recipient  on  the  Plate  of 
the  Pump.  And  when  the  Recipient  comes  to  be- 
pretty  well  exhaufted  of  its  confairPd  Air,  the  preffufe 
of  the  outward  Air  on  the  defcending  Sucker  is 
nearly  fo  great,  that  t, he  Power  requir’d  to  raife  thee 
other  is  very  little  more  than  what  furmounts  the  • 
friPcion  of  the  moving  Parts  ;  which  renders  this. 
Pump  preferable  to  all  other  ;  for,  in  the  Working  of 
them,  the  nearer  they  approach  ^V^cuum^  the  grea¬ 
ter  is  their  Labour:  But  this  that  I  am  -now  defc  rib¬ 
bing  (under  the  fame  circumftances)  is  quite  con¬ 


trary. 

The  bottom  of  the  Barrels  are  plac’d  in  a  Brafs 
Difh,  reprefented  by  ddJy  whole  fides  are  about  two 
inches  highland  is  on  pur  pole  to  put  Water  in,  to 
keep  the  Leather  Collars  (  on  which  the  Brafs  Cy¬ 
linders  ftand  )  moift,  whereby  the  Air  is  prevented ' 
from  infinuating.  into  the  Cylinders  in  thofe  parts. 
The  Cylinders  are  ferew’d  down  on  the  fame  by 
the  Nuts  e  e  ee  ,  which  force  the  Frontifpiece  f  f 
down  on  them,  thro’  which  the  two  Pillars  g  g  g  g 
pafs.  The  Pillars  have  an  Iron  belonging  to  each  of 
Tin,  and  pafs  from  ’em  in  the  form  ot  a  Swan-neck* 
decipher’d  by  g  g,  which  Irons  are  fatten’d  to  the 
hinder  part  of  the  Frame,  for  their  better  fecurity 
from  fhabing.  From  between  the  two  Brafs  Barrels 
arifes  a  Brafs  hollow  Wire,  hhhhr  which  hath  a 
communication  with  each  of  ’em,  by  means  of  a  per¬ 
forated  piece  of  Brafs  which  lies  along  horizontally 
from  one  to  the  other.  The  upper  end  of  this  hol¬ 
low  Wire  is  fatten’d  to  another  piece  of  perforated' 
Brafs,  which  fere w$  ion  underneath  the  Plate  Hit ^ 
which  is  io  inches  over,  and  has,  a  Brafs  Rimm 
fockr’d  on  it,  to  prevent  the  fhedding  of  Water ;  for; 

which.  i 


L  3  ]  _ 

which  there  is  occafion  in  feverai  Experiments.  Be¬ 
tween  the  middle  and  the  fide  of  this  Plate  arifes  a 
fmall  Pipe,  k,  about  an  inch  and  half  in  height,  thro’ 
which  into  the  fore-mention’d  hollow  Wire  paffes  all 
the  Air  into  the  Barrels,  as  it  is  taken  from  the  ex- 
haufting  Receiver.  Upon  the  Plate  of  the  Pump  is 
always  laid  a  wet  Leather,  on  which  the  Recipients 
are  plac’d  :  This  wet  Leather  prevents  the  Air’s  get¬ 
ting  into  the  GlafTes,  whofe  edges  are  truly  ground, 
and  is  of  ufe  for  that  purpofe  beyond  any  Cement 
whatfoever,  and  not  only  fecures  it  from  the  Air’s 
ingrefs  that  way,  but  by  the  ufe  of  it  we  can  make 
-feverai  Experiments  in  the  fame  time  they  formerly 
could  make  one,  without  any  daubing  or  difficulty. 
Another  Excellency  in  tins  Pump  is,  the  Contri¬ 
vance  of  the  Gage,  denoted  by  l  III,  which  Gage  is 
a  Glafs  Tube  about  34  inches  long,  and  is  fo  plac’d 
that  it  cannot  eafily  receive  damage,  and  is  altoge¬ 
ther  out  of  the  way  of  any  thing  that  is  experimen¬ 
ted  on  the  Pump.  Its  lower  Orifice  is  plung’d  in  a 
Glafs  of  Mercury,  defcrib’d  by  m  m,  on  the  furface 
of  which  is  laid  a  piece  of  Cork  with  a  hole  in  the 
middle  for  the  Glafs  Tube  to  pafs  thro’ :  On  this 
Cork  is  plac’d  a  Board  made  of  Box  Wood,  about 
an  inch  in  breadth,  and  groov’d  in  the  middle  to 
receive  the  fore-mention’d  Glafs  Tube, which  is  loofely 
loop’d  on  to  the  fame  by  two  Brafs  Loops,  that  it 
may  have  the  liberty  of  riling  and  falling  as  the 
Mercury  afcends  or  defcends  in  the  Gage.  To  the 
upper  part  of  this  Tube  is  cemented  a  Brafs  Head, 
■■which  Brafs  Head  fits  into  the  fore-mention’d  perfora¬ 
ted  Brafs  Piece  that  is  fcrew’d  on  under  the  Plate, 
and  has  a  communication  as  well  with  the  Recipient 
on  the  fame,  as  with  the  hollow  Brafs  Wire  bhhh 

B  2  paf- 
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paffing  between  the  two  Barrels.  The  Box  Board  is 
graduated  into  Inches  and  Quarters,  from  the  fur- 
face  of  the  Quickfilver  to  28  inches  high:  from 
thence  ’tis  divided  into  Tenths  of  inches.  By  this 
Gage  the  Degrees  of  Rarefaction  in  any  Experi¬ 
ment  are  at  all  times  molt  nicely  to  be  obferv’d. 
The  Air-cock,  n,  which  lets  in  the  Air,  is  likewife 
a  Screw  on  the  lame  fore-mention’d  perforated  Brals, 
in  which  the  upper  parts  of  the  Gage  and  hollow 
Wite  are  inferted  :  0000  reprefents a  Receiver  Han¬ 
ding  on  the  Plate  of  the  Pump,  on  whofe  upper 
part  />  />,  thro’  a  Box  of  Collars  of  Leather,  palTes  a 
Slip-wire,  whofe  Office  is  to  take  up,  let  fall,  or 
fufpend  any  thing  at  any  determinate  height,  in  the 
Receiver,  without  the  Air’s  infinuation. 


SECT. 
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SECT.  r. 

An  Account  of  feveral  Experiments  on  the  Mer - 

curial  Phosphorus. 

i 

Expekimekt  I. 

I  Took  a  Glafs  Receiver,  open  and  ground  at  both 
ends,  and  capable  of  containing  about  30  ounces 
of  Water :  The  upper  Orifice  of  this  Receiver  was 
clos’d  with  a  Brafs  Plate,  (by  the  help  of  a  wet  Lea¬ 
ther  laid  on  the  edge  of  it,)  in  the  middle  of  which 
was  fcrew’d  a  Stopcock,  that  had  a  frnall  Glafs 
Tube  inferted  into  the  lower  Orifice  of  it ;  the  In- 
fertion  was  perform’d  by  means  of  a  Cement :  And 
the  little  Tube  thus  inferted,  reach’d  nearly  from 
thence  to  the  bottom  of  a  Glafs,  which  was  ahb 
included  within  the  ’forefaid  Receiver,  and  which 
had  as  much  Quickfilver  in  it  as  would  cover  the 
bottom  of  the  T ube  about  a  quarter  of  an  inch. 

This  Apparatus  was  then  applied  to  the  Pump,  and  SeeFig.-^ 
the  Stopcock  turn’d,  to  hinder  the  Air’s  palfage  chati’/i"’ m. 
way,  till  the  Receiver  was  fufficiently  exhaufted: 
Which  done,  the  Stopcock  was  turn’d  again,  to 
give  the  Air  free  liberty  to  enter  in ;  and  then  the 
Air  making  its  way  thro’  the  Tube  before  men¬ 
tion’d,  rufh’d  with  a  very  great  Violence  thro’  the 
body  of  the  Mercury ,  blowing  it  up  forcibly  againft 
the  fides  of  the  Velfel  that  contain’d  it.  And  in 
this  confufion  and  hurry  of  its  Parts  it  gave ^  all  rounds 
the  appearance  of  Fire  ;  it  look’d  like  one  great  fla¬ 
ming  Maffe,  compos’d  and  made  up  of  innumera¬ 
ble  * 
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v  fcle  little  glowing  Balls,  which  being  forced  up  and 
daflh’d  againft  the  fides  of  the  Giafs  by  the  impetu¬ 
ous  Torrent  of  Air,  fell  down  again  by  their  own 
.weight  into  the  reft  of  the  Mercury *  And  thus  the 
bright  Phenomenon  continued,  till  the  Receiver  was 
■  half  fill'd  again  with  Air. 

The  Refult  of  this  Experiment  therefore,  fhews  us, 
That  Light  is  producible  from  Mercury,  by  pafjing  com - 
>,mon  Air  thro 5  the  Body  of  it ,  after  the  Receiver  is  well 
exhaufied  :  i.  e.  that  Light  is  producible  by  the  applica¬ 
tion  of  a  very  fubtile  and  penetrating  Mover ,  to  a  Fluid 
:  of  great  denfity ,  rvhoje  Parts  are  mofi  minutely  divided * 
.and  of  a  fmooth  and  poliflFd  Superficies  7  and  plac'd  where 
it  has  little  dijlurbance ,  but  from  that  Body  which  gives 
.'the  Motion  to  its  Parts .  For  fuch  a  denfe  and  polite 
Body ,  is  Mercury;  fuch  a  fubtile  Mover ,  is  the  Air; 
,and  fuch  an  apt  Repo  fit  ory^  is  an  Exhaufted  Receiver. 


\i  \  < 

Experiment  II. 


Aving  provided  a  Receiver  of  about  21  inches 

_ in  height,  I  fcrew’d  to  the  upper  Orifice  of  it 

a  Giafs  refembling  thofe  now  commonly  us’d  for 
'Cupping,  havirig  an  open  paiTage  thro’  its  Neck,  in 
which  Was  cemented  a  piece  of  a  fmall  Tube,  drawn 
tapering  to  one  end  by  the  Flame  of  a  Candle : 
This,  together  with  the  Cup,  made  an  entire  fun¬ 
nel  ^  the  fmall  Aperture  of  which  was  hop’d  with  a 
round  little  Plug  of  Wood,  to  prevent  the  Mercu¬ 
ry’s  totting  the  Receiver  before  its  due  time.  With¬ 
in  this  tall !  Receiver  was  included  a  Gkfs  of  tire 

height 
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Height  of  about  1 7  inches,  which  had  a  round 
Crown  like  a  Shade  (as  they  generally  call  thofe 
Fences  which  are  put  over  Images  to  keep ’em  from 
the  Duff.')  This  whole  Apparatus  thus  fet  together, See j:k-3  ' 
was  plac’d  on  the  Pumpy  and  about  a  pound  and  a  ria;'' iJI- 
half  of  Mercury7  put  into  the  Funnel ;  and  then 
working  the  Pump,  by  that  time  the  Air  had  been 
drawing  out  for  the  fpace  of  two  minutes,  there 
was  enough  exhaufted  for  exhibiting  the  Phenome¬ 
non  intended.  Having  then  loofen’d  the  Plug  there¬ 
fore,  which  ftop’d  the  Funnel,  the  Mercury  was  dri¬ 
ven  by  the  prelfure  of  the  Air  with  great  violence  - 
into  the  Receiver,  and  ftriking  forcibly  on  the  - 
Crown  of  the  included  Glafs,  was  thereby  broken  , 
into  very  lmall  Particles,  and  gave  the  furprizing . 
appearance  of  a  fhowre  of  Fire,  defcending  all  round 
the  hides  of  the  Glaffes.  The  Light  it  gave  in  its 
defcent,  was  fuch,  that  the  form  of  the  Receiver, 
and  the  Glafs  included  therein,  were  both  very  di- 
fiinguifhable,  and  continued  fo  to  be,  till  all  the 
Mercury  had  pafs’d  thro’  the  Funnel.-  All  that  fpace 
of  time  (I  fay )  the  Reprefentation  lafted  ;  neither 
could  any  thing  more  lively  exprefs  fuch  a  fiery 
Showre,  than  this  defcent  of  the  Mercury  in  Vacuo . 

What  farther  occurr’d  to  Obfervation  in  this  Phe¬ 
nomenon,.  I  think  proper  to  take  notice  of  in  fome 
Particulars  by  themfelves.  I  obferv’d  then, 

That  the  defcent  of  the  Mercury  refembled  rather 
the  fall  of  Snow,  than  that  of  Rain,  by  reafon  of  the 
flownefs  of  its  motion. , 

That  none  of  it  appear’d  luminous,  but  what 
was  contiguous  to  the  fides  of  the  Glaffes  in  its  de« 
feent. . 
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That  the  Globules  of  Mercury  defcended  fome 
fwifter  than  others,  according  to  their  different 
magnitudes. 

That  the  Mercurial  Globules  did  not  barely  Aide 
down  along  the  fides  of  the  Glades,  but  were  alfo 
turn’d  about  circularly ;  or,  in  other  words,  that 
befides  their  motion  of  Perpendicular  defcent ,  they  had 
alfo  a  Circular  one  about  their  own  Axes . 

That  the  parts  of  the  Mercury  contiguous  to  the 
Glafs,  were  by  thefe  Circumgyrations  continually 
tearing  and  Separating  from  their  Contact  with  the 
Glafs ;  and  by  that  means  were  wrought  up  into 
fuch  a  form  or  fhape,  as  was  proper  for  the  pro¬ 
duction  of  Light  from  fuch  a  body  in  fuch  a  me¬ 
dium. 

That  the  fmaller  Globules,  which  adhered  to  the 
Glafs,  and  whofe  weight  were  not  fufficient  to  caufe 
their  defcent,  remain’d  opake ;  for  ( in  this,  as  well 
as  all  other  Mercurial  Experiments)  no  Light  is  to 
be  obtain’d  without  Motion. 

That  the  very  fame  Motion  as  this  was  in  Vacuo , 
given  to  the  fame  Mercurial  Globules  in  Common 
AtYj  will  not  produce  the  fame  Effeft :  Which  I 
try’d,  by  condenfing  Air  ftrongly  on  the  Surface  of 
Mercury,  and  fo  forcing  that  Mercury  thro’  Lea¬ 
ther. 

The  Refult  of  all  which  Obfervations  put  toge¬ 
ther,  is,  That  a  peculiar  Figure  and  Motion  of  Parts , 
as  well  as  a  proper  Medium  for  thofe  Motions  to  be  per¬ 
form'd  in ,  are  requifite  to  the  Production  of  the  Mercu¬ 
rial  Phofphorus. 

Having  fince  repeated  this  Experiment,  and  that 
with  a  greater  quantity  of  Mercury ;  I  have  obferv’d 
fome  particular  Appearances  in  it,  fo  remarkable 

and 
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and  furprizirig,  that  I  thought  I  ought  not  to  pafs 
’em  by  in  (Hence. 

I  made  ufe  of  a  quantity  of  Mercury,  about  as 
great  again  as  what  I  us’d  before,  viz.  near  upon 
three  pounds  :  And  now  the  defcending  Mercury 
did  not  only  appear  like  a  Showre  of  Fire,  (which 
it  did  at  the  firft  Trial )  but  alfo  the  Light  darted 
thick  from  the  Crown  of  the -included  Glafs,  like 
Flafhes  of  Lightnings  of  a  very  pale  colour,  and  eafi- 
ly  diftinguilliable  from  the  reft  of  the  Light  pro¬ 
duc’d.  Thefe  Flafhes  I  have  obferv’d  to  be  darted, 
fometimes  Horizontally ,  fometimes  inclining  upwards , 
at  other  times  downwards .  And  befides  this  diffe¬ 
rence  with  refpeft  to  the  manner  of  the  Reverberation 
of  the  Flafhes,  there  was  another  thing  obfervable 
with  refpe£t  to  the  Quarter  from  whence  they  were 
fo  reverberated  ;  for  they  would  be  thrown  not  on¬ 
ly  from  the  included  Glafs,  but  fometimes  alfo  from 
the  including  Receiver':  And  I  have  fometimes 
feen  them  rebound  iilto  Figures  fo  very  odd  and 
furprizing,  that  I  have  no  Idea  of  any  thing  that 
can  ferve  for  a  juft  Comparifon  with  ’em.  But 
this  is  certain  as  to  thefe  ftrange  Flafhes,  that  they 
have  fometimes  feemingly  proceeded  direffly  from  the 
Stream  of  Quickfilver ,  (as  it  defcended  from  the 
Funnel )  before  ever  it  reach'd  the  included  Glafs ;  and  * 
that  their  general  Courfe  is,  to  fly  to  the  fide  of  the 
outward  Receiver ,  where  the  Light  breaks,  and  fpreads 
it  felf  into  yhefe  odd  forms.  This  is  what  they 
moft  frequently  do*  But  if  they  take  their  original 
from  the  fide  of  the  Receiver ,  (as  I  have  fometimes 
obferv’d  )  then  their  Courfe  is  different. 

Laftly,  It  deferves  notice  alfo,  that  during  all  the- 
time  of  the  Mercury's  delcent  thro’  the  Funnel, 
(which  was  at  leaft  two  minutes,)  the  Crown  of  the 

C  in- 
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included  Gtajs  appear'd  to  be  fenfibly  more  enlighten’d 
than  all  the  reft  of  the  parts  of  it  :  And  this  Light 
was  uniform ,  and  without  any  alteration^  as  long  as  * 
the  Qiiickfilver  kept  running, 

'v  .  • 


Experiment  III, 


IN  the  ’foregoing  Experiments,  we  have  feen  the 
Production  of  the  Mercurial  Phofphoru s,  in  the 
fine  and  much-rarefied  Medium  of  a  Vacuum ;  by 
which  ’tis  plain,  that  fuch  a  Medium  as  that,  is 
accommodate  to  the  Nature  of  this  Phenomenon, 
and  will  ferve  for  the  exhibition  of  it :  But  we  can 
by  no  means  infer  from  thence,  that  no  other  Me¬ 
dium  will  do ;  or,  that  Light,  which  may  be  pro-  - 
duc’d  in  the  rarefied  Medium  of  a  Vacuum,  may  not 
alfo  be  produc’d  in  a  Medium  lefs  thin  and  rare 
than  that.  To  bring  this  matter  therefore  to  a  de¬ 
termination,  ( -viz.  whether  fo  thin  a  Medium  as  a 
Vacuum ,  or  the  neareft  approach  to  it,  be  abfolutely 
neceffary  to  the  production  of  fuch  a  Light,  as  is 
difcoverable  in  the  Barometer  by  putting  the  Mer¬ 
cury  in  motion,)  I  proceeded  after  the  following 


manner  : 


The  Mercurial  Gage  (an  Inftrument  now  univer- 
fally  known  )  I  concluded  would  be  the  molt  proper 
Inftrument  for  this  Difcovery.  Having  therefore 
plac’d  a  fmall  Receiver  upon  the  Plate  of  the  Pumfy 
the  Air  was  exhaufted  from  it,  till  the  Mercury  in 
the  Gage  was  elevated  to  29 1  inches ;  then  fuffering 
fome  Air  to  enter  the  Receiver  by  the  Cocky  the 
Mercury  in  the.  Gage  defended,  and  made  feveral 

Vi~ 
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Vibrations  before  it  reduc’d  it  felf  to  aiflate  of  reft  j 
and  the  Mercury  having  no  other  motion  imprefs’d 
upon  it  in  all  thefe  Vibrations,  but  barely  that 
which  the  Air  caus’d  by  its  entrance,  the  Mercury 
all  this  time,  tho’  it  did  appear  luminous,  yet  ap¬ 
pear’d  fo  only  in  the  Defcents ,  and  not  in  the  Ajcents : 
But  when  the  Mercury  came  to  be  broken  and 
divided  by  a  violent  agitation  and  Shaking,  then 
the  broken  parts  appear’d  luminous  in  fame  part 
of  their  Superficies,  the  other  pan  always  being 
opake  ;  and  that  after  this  manner :  The  undermofi 
Superficies  of  the  Mercurial  Globules  in  their  Afcent 
became  concave. ,  and  there  they  were  luminous  ;  but 
the  uppermojl  Superficies  of  the  fame  Globules,  in 
their  Descent,  became  concave ,  and  there  likewife  lu+ 
mi  nous:  But  the  uppermojl  Superficies  in  the  Afcent f 
which  were  convex  \  and  the  lower  mof  Superficies  in 
the  Defcent ,  which  were  alfo  convex ,  in  both  cafes 
gave  no  Light  at  all,  but  continued  always  opake * 
And  thus  the  Appearance  continued  upon  every  ad- 
million  of  Air,  till  near  half  the  quantity  that  was 
exhaufted  was  return’d  again :  But  after  that  quan- 
tityof  Air  was  admitted,  then  no  manner  of  Light 
would  enfue,  tho’  the  Mercury  had  the  fame  mo¬ 
tion  given  it  as  before. 

From  this  Experiment  therefore  we  may  draw 
the  following  Conclufion,  viz.\  That  tho ’  the  Mercu¬ 
rial  Phofphorus  in  the  Torricellian  Experiment  is  not 
produce  able  in  fo  denfe  a  Medium  as  common  Air,  yet  it 
by  no  means  requires  fo  thin  and  fo^mu  ch-rarep  ed  a  Me¬ 
dium  as  that  which  makes  a  near  approach  to  a  Vacuity . 
And  this  Truth  receives  a  further  Confirmation  by 
the  following 
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Experiment  IV. 

I  Provided  fome  Quickfilver,  very  fine,  and  free. 

from  the  leaft  appearance  of  foil  on  its  furface0' 
The  Glafs  alfo  which  contain’d  it,  was  made  very 
clean  and  dry.  I  included  this  Glafs  with  its  Mer- 
a>£'F4M.cury  in  a  Receiver  on  the  Plate  of  the  Pump,  and 
j'jaie  in.  exha lifted  the  Air,  till  I  found  the  Mercury  in  the, 
Gage  ftanding  at  28  inches,  and  not  above,  (the 
Mercury  in  the  Barometer  at  the  fame  time  being 
at  2  pi  inches.)  At  this  elevation  of  the  Mercury 
in  the  Gage9,  the  Pump  was  fhaken,  and  by  that 
means  the  Quickfilver  in  the  included  Glafs  was  put 
into  motion.  The  Effeff  of  this  Concuffion  was  the 
appearance  of  a  Light ,  bright  enough  to  render  the  Re¬ 
ceiver  and  the  included  Glafs  plainly  vifible  and 
diftinguifnable ;  and  not  only  fo^but  a  Man’s  Hands 
and  Fingers  on  the  outfide  might  eafily  be  difcern’d 
likewife.  This  was  the  Principal  Matter  of  Fa£h 
enquir’d  after  by  the  Experiment  •  but  .1  obferv’d, 
farther,  „ 

That  tho’  the  Light  might  be  produc’d  by  afmalh 
agitation  of  the  Mercury,  yet  that  Light  would  be. 
sncreas’d  by  agreater  and  ftronger  agitation. 

That  when  a  pretty  brisk  motion  was  given  to? 
the  Mercury,  it  would  give  the .  reprefentation  of 
Waves  of  Light,  breaking  on  the  fides  of  the  Giafs,„ 
and  fcattering  fome  Species  of  the,  fame  appearance, 
towards  the  upper  part  of  itv 

That  upon  the  repetition  of  the  Experiment,  the 
Phofphorus  feem’d  each  time  more  vivid  than  the, 
other  •  till  at  daft,  by  often  flaaking  the  Quickfilver, 

its 
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its  Surface  became  fomething  foil’d,  and  fo  the  Light 
lefs  than  it  had  been  before. 

That  (in  this,  as  well  as  all  other  Experiments* 
on  the  Mercurial  Pbofpborus, )  the  Light  exhibited  is  • 
of  a  very  pale  colour. 

That  the  fir  ft  appearance  of'  the  Light,  is  when 
about  half,  the  Air  contain’d  in  the  Receiver  is  ex¬ 
hausted  ;  and,  That  it  ftill  encreafes-  with  the  en- 
creafing  Rarefaction  of  the  Medium. 

Frpm  this  Account  it  appears,  that  the  former 
Conclufion  is  again  confirm’d,  viz.  That  there  needs 
not  the  neareft  approach  to  ay, acuum ,  to  produce  the  Mer¬ 
curial  Phofphorus... 

And  thefe  two  laft  Experiments  -  put  together, 
make  up  the  full  eft'  Proof  of  it  that  can  be  de~ 
fir’d. 

For  in  one  of  ’em  the  Air  was  let  in  upon  the  Mer¬ 
cury  plac’d  in  the  exhaufted  Receiver,  and  a  Light 
was  produc’d  that  way  :  In  the  other,  the  Air  was  - 
not  totally  remov’d  from  the  Mercury ,  and  a  Light  was  - 
produc’d  that  way  alfo.-  Now  there  can  be  no 
third  way  •,  and  therefore  ’tis  univerfally  true,  that 
the  mojl  rarefed  Medium  is  not  necejfary  to  the  product  ion 
of  this  Phenomenon,  . 


I  '+  ] 
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......  Experiment  V. 

THe  Experiments  hitherto,  related,  have  difco- 
ver’d  what  Mercurial  Lights  may  be  pro¬ 
duc’d,  either  in  Vacuo,  or  in  Mediums  making  feme 
approach  thereto.  But  the  following  one  will  fhew 
what  Light  is  produceable  in  a  Medium  very  diffe¬ 
rent  from  either  of  the  former. 

In  order  to  this,  I  took  a  Glafs  Globe ,  (whofe  Con¬ 
tent  was  about  50  ounces  of  Water ;)  and  having  put 
into  it  near  half  a  pound  of  Pure  Quickfilver,  I 
clos’d,  the  Mouth  of  it  with  a  BrafsCap ,  which  had 
a  Cock  inferred  in  the  middle  of  it,  by  which  means 
the  Mercury  had  a  free  communication  with  the 
external  Air  :  This  done,  the  Globe  was  fhook,  and 
the  Particles  of  Light  prefently  appear’d  in  great 
plenty ;  they  were  of  the  bignefs  of  fmall  Pins  heads, 
very  bright  and  vivid,  fparkling  like  little  diminu¬ 
tive  Stars  in  the  Laffea,  and  exhibiting  all  together 
fuch  a  whitilh  appearance  as  thofe  Stars  do.  Their 
number  would  encreafe,  according  to  the  rapidity  of 
the  motion  given  the  Globe ;  fo  that  by  proportioning 
the  agitation,  one  might  produce  a  greater  or  lefs 
number  of  thefe  fmall  Luminaries, 

Having  carried  the  Experiment  thus  far ;  I  took 
the  fame  Glafs  Globe,  with  the  fame  Mercury  in¬ 
cluded  in  it,  and  applied  it  to  the  Pump,  (  by  the 
help  of  a  hollow  Brafs  Pipe ,  which  fcrew’d  both  to 
the  Cock  and  Pump-,)  and  then  the  Air  being  ex- 
'  au  naufted,  and  the  Cock  turn’d  to  prevent  its  ingrefs, 
the  Globe  v/as  taken  off,  and  moderately  fhaken. 
And  now  the  Phenomenon  was  quite  alter’d  ;  for  the 
Mercury  appear’d  luminous  all  round  :  It  did  not 

now 
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aowdifcover  (as  before j  a  Congeries  of  little,  bright,, 
twinkling  Sparks,  but  a  continued  Circle  of  Light, 
which  lafted  all  the  time  of  the  agitation.  Ana  if 
that  motion  were  check’d  with  another  of  greater 
violence,  it  would  then  appear  luminous  almoft  all 
over  the  Globe.  This  being  try’d,  the  Air  was  ad¬ 
mitted  again  into  the  Cavity  of  the  Globe,  and 
then  the  Mode  of  Light  return’d  to  its  former  ap¬ 
pearance  :  The  continued  Circle  of  Light  was  loft, 

( neither  could  it  be  recover’d  again  by  any  fha- 
kingwhatfoever,)  and  the  little  Stars  return’d  fpark-- 
ling  as  before. . 

From  what  has  here  been  related,  we  may  in- 
ferr, 

Firff,  That  Light  is  produceable  by  the  agitation  of 
Mercury  in  the  open  Air, 

Secondly ,  That  this  Light  produce  able  in  the  open  Airr, 
is  very  different  from  that  produc'd  in  Vacuo ,  or  a  much- 
rarefied  Medium. 

Thirdly ,  That  the  difference  between  thefe  Lights ,  con- 
fffs  particularly  in  this  •  that  the  luminous  Particles  are 
and  fcpatate  in  the  one ,  and  UttttCU  or 
into  one  continued  body  of  Light  in  the  other. 

Fourthly ,  That  the  Prefence  and  Action  of  the  Air  is 
the  caufe  of  the  feparation  of  the  parts  of  the  Mercury  into 
fo  many  diffinft  luminous  Globules ,  which  in  Vacuo  form'd,  • 
all  one  continued  Circle. 

And  from  hence  it  appears,  that  the  Accounts  gi¬ 
ven  in  this  Experiment  are  not  at  all  contradiito 
ry  to  any  of  the  former,  about  the  Mercurial  Phofr 
phorus  ;  for  there  I  {peak  of  one  kind  of  Light,  and 
here  of  another.  That  Light  which  is  produc’d  in 
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Kaato, '  or  a  very-much-rarefied  Medium,  is  not  the 
fame  with  this  produc’d  in  the  open  Air  :  And 
therefore  when  I  fay,  that  the  Mercurial  Pbofphorus  ' 
is  not  produceable,  but  in  a  Medium  lo  or  fo  qua¬ 
lified,  it  ought  to  be  obferv’d,  that  I  fpeak  there 
concerning  a  Light  of  the  fame  kind  and  quality 
with  that  difcover’d  upon  the  agitation  of  the  Mer¬ 
cury  in  the  Barometer ;  for  that ,  is  vaftly  different 
from  this  which  appears  upon  the  fliaking  of  ,  the 
Mercury  in  the  open  Air. 


iS  EC  T. 
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SECT.  II. 

An  Account  of  fevered  Experiments  made  cm * 
cerning  the  Attrition  oj  Bodies ^  in  various  Me* 
diums . 


The  Defcription  of  the  Machine  for  giving  a  frvift  Mo¬ 
tion  to  Bodies  in  Vacuo,  without  admitting  the  Exter¬ 
nal  Air ;  reprefented  by  Plate  II. 

A  Defcription  of  the  Air-Pump  (  Fig .  I. )  being  before  gi¬ 
ven,  I  fhall  forbear  taking  any  further  notice  of  it,  faving 
what  immediately  relates  to  the  following  Experiments. 

A  A  A  A  TS  a  Ladder,  fuch  as  is  generally  us’d 
£  in  Houfes. 

B  B  Is  a  Bar  of  Iron,  which  pafTes  through  the 
middle  of  the  upper  Step,  and  isfaften’d  to  the  Back- 
board  of  the  Ladder  by  two  Nuts  and  Screws  thro* 
both  the  Board  and  Iron. 

.  C  C  the  Jaws  of  the  Iron  Frame  which  holds  the 
great  Wheel  DD,  of  25  inches  diameter  within  its 
Groove. 

E  E  the  Brafs  Plate  of  the  Air-Pump,  on  which 
the  Recipient  f  f  is  plac’d. 

g  g  The  Spindle,  to  which  Bodies  of  different 
magnitudes  may  be  faften’d,  by  a  hole  palTing  thro’ 
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the  middle  of  them,  fufficient  to  receive  the  Spin¬ 
dle  ;  and  by  means  of  the  two  Nuts  h  h,  a  larger  or 
a  fmaller  Body  may  be  {crew’d  faft  on. 

i  i  Is  a  Brafs  Plate  turn’d  true  to  the  ground  Edge 
of  the  Recipient  on  which  it  is  plac’d,  having  a  Brafs 
Box  in  the  middle  of  it,  which  is  full  of  Collars  of 
Leather  well  oyl’d,  thro’  which  the  Spindle  paffes ; 
the  hole  of  the  Brafs  being  likewife  juft  fit  to  re¬ 
ceive  it. 

k  k  k  k  Two  Pillars,  with  Nuts  to  fcrew  down  a 
piece  of  Board,  which  has  an  Iron  fatten'd  to  it  to 
receive  the  upper  point  of  the  Spindle ;  the  lower 
one  falling  into  a  Brafs  Socket,  fcrew’d  to  the  middle 
of  the  Plate  of  the  Air-Pump. 

L  L  IL  The  Supporters,  Teaching  from  the  upper 
Board  of  the  Ladder  to  the  Pillars,  to  prevent  the  Re¬ 
cipient’s  being  drawn  from  its  Place  by  the  motion 
and  tugg  of  the  Wheel-band. 

•  mm  The  fmall  Wheel,  which  the  Band  from  the 
great  one  furrounds,  and  is  one  inch  and  half  diameter. 

N  N  The  W inch  which  gives  motion  to  the  whole  ; 
the  fmall  Wheel  m  m  making  about  fifteen  Revolu¬ 
tions  to  one  of  the  large  Wheel  D  D  ;  fo  that  a  Body 
fatten'd  to  the  Spindle  gg,  of  the  fmall  Wheel  m  m, 
will  be  turn’d  fifteen  times  round  to  once  of  the  great 
Wheel :  And  according  as  that  fhall  exceed  in  diameter 
the  fmall  Wheel,  fo  will  the  Velocity  of  the  Motion  of 
the  extreme  Parts  be  proportionably  encreas’d. 

oooo  A  ftrong  Board  reaching  from  the  lower  Jaw 
of  the  Machine  to  the  Ground,  for  the  fupport,  or  gi¬ 
ving  a  fteddy  motion  to  the  great  Wheel. 

p  p  Are  two  Screws,  which  fatten  the  Ladder  to 
the  Floor. 
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Experiment  I, 

Concerning  the  Attrition  of  Amber  on  W oollen 

in  Vacuo. 

V  ■  «■* 

I  Took  fome  Amber  Beads ,  of  the  bignefs  of  fmall 
Nutmegs ;  and  having  pafs’d  a  Thread  through 
’em,  apply’d  ’em  by  that  means  to  a  circular  piece 
of  Wood,  which  was  turn'd  with  a  Groove  on  the 
edge  of  it,  on  purpofe  to  keep  the  Beads  from  being 
difplac’d  by  the  fmart  Friftion  they  were  to  endure. 
Likewife,  for  their  better  fecurity  and  faftnefs,  there 
were  fo  many  Pins,  or  pieces  of  fmall  Wire,  driven 
thro’  the  Wood  ;  and  between  every  Bead  there  was 
a  String  ty’d  over  from  Pin  to  Pin ;  the  Beads,  at 
the  fame  time,  {landing  out  by  the  fpace  of  their 
Semidiameters  beyond  the  body  of  the  Wood  into 
which  they  were  fix’d. 

In  this  manner  was  the  whole  put  upon  the  Spin¬ 
dle,  and  made  faft  there  by  the  two  Nuts,  (as  was 
exprefs’d  before  in  the  Dejcription  of  the  Machine  :) 

Then  the  Brafs  Plate ,  on  which  the  Woollen  was 
wrapt,  being  fcrew’d  to  its  place,  ( by  means  of 
the  Socket,  which  receives  the  lower  Point  of  the 
Spindle-,)  would  fpring  back,  and  grafp  the  Amber 
with  a  moderate  force.  Thefe  things  thus  prepar’d,  Sefjfc? 
the  Receiver  was  plac’d  over  them  all  together,  with  T  aX* 
its  upper  Plate  and  Box  for  the  Spindle  to  pafs  thro’ ; 

The  Pump  then  being  fet  to  work,  the  Mercury  in 
the  Gage  was  in  a  very  little  time  elevated  to  about 
29!  inches ;  which  fbew’d  the  Receiver  to  be  well 
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exhaufted.  And  now  the  great  Wheel  of  the  Ma¬ 
chine  being  turn’d,  the  Amber  had  a  very  fmart 
Attrition  on  the  Woollen.  At  firft,  nothing  remar¬ 
kable  appear’d  ;  but,  in  the  fpace  of  a  Second  or  two 
of  time,  there  was  a  Light  which  became  fenfible  enough  v 
For  where-ever  the  Attrition  of  the  Amber  was 
made ;  while  the  Motion  went  on,  there,  and  at  all 
times,  did  the  Light  continue  without  intermifllon, 
and  might  be  difcern’d  at  three  or  four  foot  di- 
ftance.  Indeed  it  would  not  continue,  if  the  Am¬ 
ber  did  any  way  defert  the  Woollen,  notwithftand- 
ing  the  exceeding  Velocity  of  the  motion:  But  where 
the  Attrition  was  uninterrupted,  the  appearapce  of 
the  Light  Was  fo  too,  and  propagated  itfelf  to  that - 
diftance  I  have  mention’d.  And  how  fwift  the  Mo¬ 
tion  was,  which  was  given  in  order  to  the  produ¬ 
ction  of  this  Phenomenon ,  may  be  eftirnated  from  the 
Diameters  of  the  feveral  Revolving  Parts ;  for  the 
Diameter  of  the  great  Wheel  was  23  inches ;  that 
of  the  fmall  one  mov’d  by  it,  was  ii  ;  that  of  the 
Wood  and  Amber  on  the  fame  Spindle  with  the 
fmall  Wheel,  was  4L  Now,  fuppofing  the  greats 
Wheel  to  make  two  Revolutions  in  a  Second ,  I  think 
it  follows,  that  the  Velocity  of  the  Extreme  Parts 
of  the  Amber  mull  be  at  the  rate  of  a  Mile  in  three 
minutes.  And  this  violent  Motion  (as  it  may  well 
«-•  be  expefted )  was  attended  with  Heat  alfo,  and 
fuch  as  difcover’d  it  felf  by  plain  and  fenfible  marks  ; 
for  the  Amber  (  befides  what  the  'Touch  difcover’d) 
appear’d  manifeftly  to  be  burnt  and  crack’d ;  and 
the  Woollen  was  not  only  difcolour’d,  but  perfe&ly, 
fcorch’d,  by  the  intenfc  Heat, 

I  will  conclude  the  Account  of  this  Experiment 
with  this  one  Remark,  relating  to  the  Light  pro¬ 
duc’d  by  this  Attrition :  viz..  That  tho’  the  fame. 

Mo- 
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Motion  and  Fri&ion  was  given  the  Amber  in  the 
Open*  Air  as  in  the  Vacuo ,  yet  in  the  former  cafe 
the  Light  was  very  f mall  and  faint f  An  companion  of 
what  it  was  in  the  latter. 

By  this  Experiment  therefore  we  learn, 

1.  That  Light  is  produce  able  in  Vacuo,  by  the  Fr  iff ion 
of  a  folid  Body  (as  Amber)  againjt  a  Body  of  a  foft  and 
yielding  nature ,  (  fuch  as.  Woollen 0) 

2.  That  this  is  not  a  meer  lambent  Fir  e7. but  fitch- as  is 
accompanied  with  a  great  Heat . 

3.  That  this  Light  depends  fo  immediately  on  the  At¬ 
trition ,  as  to  difitppear  where  that  ceafes . 

4.  That  it  requires  a  very  thin  and  rare  Medium ,  in  or¬ 
der  ta  its  Appearance  :  And  the  thinner  the  Medium ,  the 
greater  the  Appearance . 


Experiment  II. 

Concerning  the  Attrition  of  Flint  and  Steel 

in  Vacuo. 

TTAving  provided  a  Steel  Ring  about  4  inches 
1  t  diameter,  and  j  of  an  inch  thick,  I  fix’d  it 
between  two  pieces  of  Wood  (of  a  lefs  diameter) 
on  the  Spindle  with  the  A'uts,  as  in  the  ’foregoing 
Experiment ;  the  Edge  of  the  Ring  ftanding  out  be¬ 
yond  the  Extremity  of  the  Wood  which- held' it,  a- 
bout  half  an  inch.  The  Brafs  Plate  (  which  I  made, 
ufe  of  for  fattening  the  Woollen  for  the  Attrition  of 
the  Amber)  ferv’d  here  alfo  to  fix  a  Piece  of  Flint, 
an  Edge  or  Corner  of  which  was  placed  towards  the. 

Steel: 
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'Steel :  And  this  Brafs  Plate,  by  vertue  of  its  Spring, 
would  hold  the  Flint  pretty  ftrongly  to  the  Steel, 
notwithstanding  fome. parts  of  it  might  be  worn  or 
chipp’d  off  by  the  rapidity  of  the  motion :  And  in 
this  manner  ’twas  cover'd  with  a  Receiver ,  a  Brafs 
Plate  and  Box  (as  the  former  was). 

Before  any  Air  at  all  was  exhaufied ,  the  great  Wheel 
was  turn’d,  which  gave  a  motion  to  the  fmall  one, 
and  confequently  to  the  Steel ;  and  by  its  collifion 
with  the  Flint,  there  were  Sparks  of  Fire  produc’d 
in  great  plenty :  But  after  fome  Air  had  been  with¬ 
drawn,  and  the  motion  given,  as  before;  the  Sparks 
which  then  appear’d,  were  neither  fo  numerous  as 
before,  nor  fo  bright  and  lively .  And  as  more  and 
more  Air  was  ftill  drawn  out  of  the  Receiver,  fo 
this  Change  in  the  Sparks  produc’d,  became  more 
and  more  manifeft.  At  every  fop  made,  to  repeat 
the  Experiment  in  an  higher  degree  of  Rarefaction ,  I 
found  the  Sparks  ftill  to  diminifh,  both  their 
Lufre  and  their  Quantity  ;  till  at  laft,  when  the  Re¬ 
ceiver  came  to  be  well  exhaufted  of  Air,  there  was 
not  one  Spark  to  be  feeny  tho’  a  much-greater  motion 
was  given  than  before,  and  confequently  a  more 
ftrongand  valid  collifion  of  the  Flint  and  Steel.  All 
the  Appearance  in  this  cafe  was,  only  a  faint ,  contu 
nuedy  little  Streak  of  Light ,  vifible  on  the  edge  of  the 
Flint  that  was  rubb’d  by  the  Steel. 

This  being  try’d,  there  was  then  fome  Air  let  in¬ 
to  the  Receiver,  upon  which  (the  motion  being  gi¬ 
ven  as  before)  fome  Sparks  were  difcover’d,  but  of 
a  dull  gloomy  hue  :  Upon  the  letting  in  a  little  more 
Air,  by  I  know  not  what  accident,  the  whole  quan¬ 
tity  of  Air  forc’d  it  felf  in,  and  then  the  Wheel  be- 
ing  let  to  work  again,  the  Sparks  appeared  as  numerous 
and  as  vivid  as  at  firfL 

The 
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i  The  Conclufion  therefore  from  this  Experiment  is, 
That  the  Air's  Prefence  is  abfolately  necejfary  to  that  vi-  ■ 
gorous  expanfive  Motion  of  the  Parts  of  Bodies ,  wherein 
the  Nature  of  Culinary  Fire  conftfts. 

Qu.  Whether  the  Light  vifible  on  the  edge  of  the 
Flint,  when  the  Receiver  was  well  exhaufted,  was 
not  of  the  fame  ( lambent )  kind  with  other  Lights 
produc’d  by  the  F  rift  ion  of  certain  Bodies,  of  which 
mention  is  made  in  fome  of  our  Experiments  ?  x 


Experiment  III. 

Concerning  the  Attrition  of  Glafs,  and  various 

other  Bodies ,  in  Vacuo. 

i.  Concerning  the  Attrition  of  Glafs  and  Woollen. 

I  Took  a  Glafs  Globe  of  about  4  inches  diameter, 
having  a  Paffage  thro’  the  middle  of  it  to  re¬ 
ceive  the  Spindle,  which  was  faften’d  to  it  with 
Corks  and  Screws.  The  Woollen  againft  which  the 
Friftion  was  to  be  made,  was  the  coarfeft  fort  of 
that  which  is  commonly  us’d  for  Gartering,  which  • 
I  chofe  purpofely  on  the  account  of  its  harfhnefs, 
as  being  likely  to  improve  the  Phenomenon  to  a 
higher  degree  than  the  Cloth-Lift  I  had  us’d  before. 
This  was  wrapt  about  the  Arms  of  the  Bra/s  Spring, 
and  being  fcrew’d  down  to  its  place,  gently  em* 
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brac’d  the  Globe :  Then  a  large  Receiver  was  put 
over  all,  and  the  Pump  b^ing  fet  to  work,  in.  a  lit¬ 
tle  time  the  Air  was  exhaufted  out  of  the  Receiver. 
The  great  Wheel  being  then  turn'd,  gave  fifteen 
Revolutions  to  the  included  Globe,  at  each  of  its 
own  :  Which  fwift  Motion  giving  a-  Tinsrt  Attrition 
on  the  Woollen,  quickly  produc’d  a  beautiful  Pheno¬ 
menon,  viz.  a  fine  purple  Light,  and  vivid  to  that 
degree,  that  all  the  included  Apparatus  was  eafily 
and  diftin&ly  difcernable  by  the  help  of  it.  Ana 
thus  it  continued  while  the  Fri&ion  lafted. 

Upon  the  letting  in  a  little  Air,  the  Light  and  the 
Colour  were  both  chang’d  ;  the  Light  impair’d  in 
its  Brightnefs ,  and  the  Colour  in  its  7  wfture.  And 
as  the  Air,  at  feveral  times,  was  fuffer’d  to  return 
into  the  Receiver  again,  fo  did  the  Light  ftill  be¬ 
come  more  pale  and  faint ;  tho’  even  when  the  Re¬ 
ceiver  was  quite  fill’d  with  Air,  fome  feeble  Light 
would  fill  dijcover  it  felf  upon  the  fame  Attrition 
given  as  at  firft. 

I  found,  that  this  Purple  Light  was  vifible  no  where , 
but  only  on  the  Arms  of  the  Brafs  Springy  where  the 
Glafs  in  its  motion  rubb’d  upon  the  Woollen ;  and, 
that  the  Dimenfions  of  it  were  about  half  an  inch 
in  breadth,  and  one  inch  in  height :  And  farther, 
That  it  did  all  the  while  remain  lleddy  in  its  pofi- 
tion,  without  any  the  leaft  Undulation,  tho’  the  mo¬ 
tion  of  the  Glafs  was  fo  confiderably  fwift. 
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Some  Varieties  occurring  in  the  Experiment  Ufi  men* 

tion^dy  at  various  Trials . 

*  *  »  ■ 

When  this  Experiment  came  to  be  repeated  two 
or  three  times,  with  the  fame  Glafs ;  no  Purple  Light 
would  appear ,  but  a  Pale  one  only  fucceeded  in  its 
room  ;  neither  could  I  recover  the  Purple  with  that 
fame  Glafs ,  by  any  methods  whatfoever  that  I  could 
ufe. 

When  I  took  a  frefb  Glafs ;  after  I  had  made  ufe 
of  it  (this  way)  two  or  three  times,  the  Purple  was 
loft  again,  and  could  not  be  retriev’d.  And  if  a  new 
one  were  us’d,  the  Effe£t  would  ftill  be  the  fame. 

Sometimes,  if  the  Glafs  were  taken  out  after  a 
violent  attrition,  it  would  be  Jo  hot ,  as  fenfibly  to  offend 
the  Hand  that  held  it:  And  the  Woollen  would  ap¬ 
pear  not  only  difcoloupd,  but  perfectly  burnt  through. 

Sometimes  the  Light  would  not  be  confin’d  to 
thofe  ft  riel  Bounds  already  mention’d,  but  would  be 
fpread  quite  round  the  Globe ,  and  make  an  entire  conti¬ 
nued  Circle ,  all  the  time  of  the  motion;  notwith- 
ftanding  that  it  touch’d  the  Woollen  in  no  more 
parts,  than  it  did  in  the  former  Experiment. 

Sometimes  a  perfeft  diftinft  Halo  would  appear, 
fpreading  it  felf  quite  round  the  fixed  Light.  This 
I  attribute  to  fome  Particles  of  Water ,  infinuating 
themfelves,  by  the  Spindle,  thro’  the  Box  on  the 
upper  Brafs  Plate  (where  Water  is  always  kept,  to 
prevent  the  entrance  of  Air  in  that  place :)  For  this 
Water  defcending  along  the  Spindle,  till  it  reach’d 
fome  part  which  was  of  a  greater  extent,  would 
there  (as  I  conceive)  by  the  violence  of  the  mo¬ 
tion  given,  be  thrown  all  about  the  Receiver  in 
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fmall  drops ;  fome  of  which  being  very  likely  to 
fall  on  the  Woollen ,  would  there  be  heated,  to  a  con- 
fiderable  degree  by  the  attrition  of  the  Glafs  ;  and 
being  confequently  evaporated,  would  appear  there 
in  the  form  of  a  Halo,  furrounding  the  Light.  And 
what  confirms  this  Solution,  is,  That  having  fince 
form’d  a  Contrivance  to  prevent  the  fcattering  of 
the  Water,  no  fuch  appearance  of  any  Halo  has 
been  obferv’d.  But  to  proceed, . 

In  this  Experiment  I  have  fhewn  the  Effects  of 
the  Attrition  of  Glafs  on  Ordinary  Woollen  ;  I  would 
now  add  an  Experiment  concerning  the  Attrition 
of  Glafs  on  Woollen  fome  way  prepar’d  or  qualified  be¬ 
forehand. 

I 

I  took  fome  of  the  ’foremention’d  Lift  of  Cloath, 
which  had  been  drench’d  in  Spirit  of  Wine ;  and 
faften’d  it  to  one  Arm  of  the  Brafs  Spring  :  And 
fome  of  the  fame  Lift ,  which  had  been  fteep’d  in 
Water  impregnated  with  Salt-petre ,  I  ty’d  to  the 
other  Arm  of  the  faid  Spring  :  But  both  pieces  were 
well  dry’d  before  I  made  ufe  of  ’em. 

Then,  upon  the  Attrition,  I  obferv’d  the  Light 
to  break  from  the  agitated  Glafs  in  a  very  odd 
form,  refembling  that  of  Lightning.  This  is  mani- 
feftly  different  from  the  laff  Phenomenon :  For  there 
indeed  we  had  a  delicate  Purple-colour’ d  Light ;  but 
here,  a  brisk  fulgurating  Light,  fcattering  it  felf  a- 
bout  in  Flafhes,  and  darting  with  a  force  from  the 
furface  of  the  revolving  Glafs. 


2.  Con 
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2.  Concerning  the  Attrition  of  Glafs  on  Oyfter-flhells. 


Inftead  of  the  ’formention’d  Woollen ,  I  made  ufe 
of  two  flat  Oyfler-Jhells,  well  dry’d :  Each  Arm  of 
the  Brafs  had  one  fix’d  to  it.  Upon  the  ufual 
motion  given,  a  Light  appear’d,  refembling  a  fierce- 
flaming  Spark,  juft  upon  that  very  fpot  where  the 
Glafs  and  the  Shells  touch’d  one  another.  This 
Light  did  not  dilate  or  extend  it  felf,  but  kept 
within  the  bounds  where  it  firft  appear’d ;  and  it 
was  but  a  fmall  compafs  that  it  appear’d  in. 

7,  Concerning  the  Attrition  of  Oyfter-fhells  on 

Woollen.  ^  1 

^  n 

The  Succefs  of  this  Trial  was,  that  it  produc’d  a 
Light,  but  an  obfcure  and  dm  one ,  and ,  at  beft, 
like  a  faint  Halo. 


4.  Concerning  the  Attrition  of  Woollen  on  Woollen. 

I  • 

I  took  fome  of  the  Lift  formerly  mention’d,  and 
bound  it  about  the  edge  of  a  Wooden  Wheel ,  which 
I  had  caus’d  to  be  turn'd  for  that  purpofe.  This 
Wheel  (with  its  Round  of  Woollen)  I  fatten’d  on 
the  Spindle ;  and  fome  of  the  coarfe  Gartering  was 
alfo  put  about  the  Brafs  Spring .  The  Refult  was, 
that  upon  the  motion  given  (  as  ufual,)  a  [mail  glim~ 
mering  Light  appear’d,  but  fuch  as  gave  no  pro- 
fpeft  of  being  any  way  improved  by  the  continu¬ 
ance  of  the  motion  ;  The  Woollens  were  not  in  the 

E  2  leaft 


[  »«  ] 

leaft  dif colour'd ,  tho7  the  Fri&ion  was  fometimes 
more  than  moderate  ;  neither  was  there  any  fign  at 
all  of  fuch  an  EfFeft,  as  hath  been  ihewn  to  be  pro¬ 
duc’d  by  the  Attrition  of  Woollen  on  other  bodies: 
The  Light  (which  had  been  produc’d)  totally  dif ap¬ 
pear'd  upon  the  re-admiffion  of  lefs  than  a  quarter 
part  of  the  Receiver’s  natural  content  of  Air,  tha’ 
the  Attrition  made  then  was  as  great  as  it  had  been 
at  any  time  before. 

’Tis  further  to  be  obferv’d,  that  I  could  never 
find,  that  the  different  Colours  of  Woollen  contributed 
any  thing  to  the  different  Colours  of  Light ,  exhibited 
in  any  of  thefe  Experiments. 

The  feveral  Particulars  of  Faff  which  we  learn 
from  thefe  Experiments,  are  reducible  to  the  follow¬ 
ing  Heads: 

That  a  Fur  pie  Light  rpas  produc'd  by  the  Attrition  of 
Glafs  on  Woollen  (  in  Vacuo  f) 

That  the  Purple  Light  decay'd,  both  us  to  its  Tincture 
and  Vigour,  upon  the  admiffton  of  the  Air,  and  did 
more  and  more  do  fo ,  as  more  Air  was  let  in. 

That  this  Purple  Light  is  lojl ,  after  two  or  three  fuc- 
cejftve  Trials  with’ the  fame*  Glafs* 

That  the  bounds  to  which  the  Purple  Light  confines  it 
felf,  are  of  different  and  various  extents ;  reaching- fome¬ 
times  all  round  the  Globe,  and  at  other  times  be¬ 
ing  only  about  the  place  of  the  attrition  y  but  fill 
It  eddy,,  and,  without  Undulation. 

That  a  brisk  Fulgurating  Light  was  produc'd  by  the 
attrition  of  Glafs ,  on  Woollen  impregnated  with  faline  and 
fpirituous  parts . 

That  a  Red  Fiery  Light  was  produced  upon  the  attri¬ 
tion  of  Glafs  on  Oy ft  erf  hells,  which  Light  was.  confin'd 

■  .  within 
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within  a  n Arrow  compafs,  and  did  not  ffread  it  felf  far¬ 
ther  about*.  ‘ 

That  a  faint  dim  Light  was  produc'd,  upon  the  at¬ 
trition  of  Woollen  on  Oyfter-Jbetls . 

That  a  fmall  glimmering  Light  was  produc'd,  upon  the 
attrition  of  Woollen  on  Woollen ;  which  was  not  encreas^'d 
by  the  continuance  of  the  Motion,  and  which  difappear  d' 
upon  a  fmall  admiffion  of  Air. 

That  in  the  attrition  of  Glafs  on  Woollen,  not  only  a 
Light ,  but  alfo  a  great  Heat  was  produc'd  •  difcoverable* 
by  the  Glafs,  and  its.  Effects  on  the  Woollen  too 

And  from  thefe  Obfervations  we  may  make  the: 
following  Remarks. 

Firft,  That  different  forts  of  Bodies  afford -  us  remar¬ 
kably -different  Lights,  different  in  Colour,  and  different 
in  Force  and  Vigour.  This  appears  from  the  particu* 
lar  matters  of  fa d:  now  fet  down. 

Secondly,  That  the  Effects  of  an  Attrition  may  be 
various,  according  to  the  different  preparation  and  ma~ 
nagement  of  the.  Bodies  which  are  to  endure  it.  Thus 
the  Woollen,  tinctur’d  with  Salts  and  Spirits,  gave 
fuch  a  Fri&ion,  as  produc’d  quite  a  new  fort;  of. 
Light. 

Thirdly,  That  Bodies  which  have  yielded  a  particular 
Light,  may  be  brought  by  Frittion  to  yield  no  more  of 
that  Light.  .*  - 

This  is  plain,  from  the  Hrange  and  fur  prizing  lofs 
of  the  Purple  Colour,  after  two  or  three  Trials  made 
with  the  fame  Glafs;  for  that  Purple  could  not  be 
recover’d  by  any  Art  or  Means  whatfoever. 

A  Pale  Light  indeed  was  produceable  from  the 
.  fame  Glafs  afterwards,  but  the  Purple  wra$  irte- 
treivably  loft :  Therefore  the  Purple-colour’d  lumi¬ 
nous  Matter  muff  either  be  mite  fpent  (that  is,  evapo^ 
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rated  and  carried  of)  by  the  Attrition,  or  elfe  the 
Configuration  and  Texture  of  the  Glafs  underwent  fuch 
a  change  by  that  fame  Action,  that  it  wets  no  longer  ca¬ 
pable  of  admitting  the  Purple  Light . 

If  the  Caufe  were  from  the  Confumption  of  the  Mat¬ 
ter,  then  we  may  reafon  thus;  Tiiat  that  certain  de¬ 
terminate  quantity  of  colour* d- luminous  Matter,  which  is 
lodg'd  in  fome  Bodies,  may ,  by  a  Courfe  of  repeated  Attri¬ 
tions,  he  quite  exhaufted  and  carried  away . 

Further;  becaufe  a  Pale  Light  is  produceable  af¬ 
ter  the  other  is  gone,  we  may  likewife  upon  the 
fame  Suppofition  argue  thus  :  That  fome  forts  of 
colour'  d-luminous  Matter  are  more  eafily  fep arable  from 
Bodies  than  others ;  or,  That  they  require  diferent  de¬ 
grees  of  Force  and  Friction,  in  order  to  their  evapora¬ 
tion  and  difeharge . 

^And  this  is  highly  reafonable,  fmee  the  Parts  of 
differently-colour’d  Lights  are  undoubtedly  of  dife¬ 
rent  magnitudes  and  bulks ;  and  confequently,  That 
Force  which  may  be  fufficient  to  put  fome  of  ’em 
into  vibratory  expan  five  motions,  may  not  be  fufficient 
to  produce  the  like  Effefts  upon  others. 

On  the  other  hand,  if  the  lofs  of  the  Purple  was 
owing  to  the  alter'd  Tone -  or  Texture  of  the  Glafs,  then 
the  Conclufion  will  be,  That  Bodies  may  be  fo  chang'd 
by  proper  degrees  of  Friction,  ns  to  retain  fome  fort  of 
colour' d-lumwons  Matter ,  which  they  did  once  emit  (as 
here  the  Purple ;)  and  to  emit  another  fort,  which  they 
did  at  frfl  retain ;  (as  in  our  Cafe  the  Pale  Light.) 

Now,  in  favour  of  the  latter  of  thefe  two  (and, 
as  I  take  it,  the  only  two  poffible)  Caufes,  it  may 
be  alledg’d,  That  the  next  Experiment  will  prove 
to  us  a  Diminution  of  Light ,  or  a  Decay  of  its  Force 
and  Colour ,  confequent  upon  an  Attrition .  ^But  then, 
as  we  fhall  fee,  thofe  Bodies  are  both  hard  and  in¬ 
flexible  ^ 
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flexible ,  fuch  as,  by  rubbing,  would  wear  and  alter 
one  another’s  Texture  :  And  befides,  the  Phenome¬ 
non  there,  is  only  a  diminution  or  decay  of  the  Strength 
and  Luflre  of  a  Colour  ;  a  meet  gradual  alteration  of 
the  fame  Colour,  not  the  production  of  a  new  and 
different  one.  On  the  contrary,  in  this  Phenomenon 
now  before  us,  one  Colour  is  loff  and  a  very  diffe¬ 
rent  one  appears  in  its  room  :  And  the  Attrition 
here  us’d,  was  that  of  a  foft  and  yielding  Body  a- 
gainft  a  hard  and  inflexible  one  ;  fo  that  the  wear¬ 
ing  of  the  Parts,  and  the  deftru£tion  of  their  Spring - 
or  Tone  confequent  thereupon,  is  not  here  fo  eafily 
conceivable.  However,  upon  the  whole,  I  lliall  leave 
it  as  a 

Query *  Whether  the  lofs  of  the  Purple  Colour  be 
owing  to  the  ConfumPtion  or  the  Retention  of  the. 
matter  ? 


Expiri- 
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Experiment  IV. 

•'  '  ,.f  -  /  .  i  *  "  . 

■  -  Concerning  the  Attrition  of  Glafs  on  Glafs. 

Firft,  In  Vacuo. 

I  Took  a  Glafs  Globe  about  three  inches  in  diame¬ 
ter,  which  I  fix’d  to  the  Spindle ;  and  to  the 
two  Arms  of  the  Brafs  Spring  were  ty'd  two  flips  of 
thin  Board,  which  had  pieces  of  a  Glafs  Tube  fatten’d 
to  ’em?  by  the  means  of  fome  fmall  NeaPd  Wires 
which  were  put  thro’  their  cavities.  Thefe  Wires 
likewife  pafs’d  thro*  fome  holes  in  the  Board,  made 
for  that  purpofe ;  and  fo  kept  the  pieces  of  Tube 
^rm  anc^  tjsht  *n  ^ie^r  places*  All  this  was  cover’d 
1  with  a  large  Receiver  (as  ufual);  and  the  Pump  be* 
ing  wrought,  the  Air  was  exhaufted. 

The  great  Wheel  then  being  turn’d,  a  fwift  mo¬ 
tion  was  given  to  the  included  Globe ;  and  by  the 
friction  of  this  on  the  ’foremention’d  Tubes,  a  confl- 
derable  Light  was  produc’d.  The  whole  included  Ap¬ 
paratus  was  perfeftly  difcernible  by  it  ;  and  the  Illu¬ 
mination  had  been  much  greater,  had  not  the  Day¬ 
light  prevented.  (  For  it  was  then  but  a  little  paft 
Five  P.  M.  in  the  Month  of  February ,  the  Horizon 
being  clear,  and  the  Room  open  wherein  the  Expe¬ 
riment  was  made.)  The  Colour  of  the  Light  pro¬ 
duc’d,  refembled  that  of  melted  Glafs  :  And,  which 
is  very  remarkable,  this  glowing  Colour  did  not 
appear  only  juft  upon  the  Parts  where  the  Friffion 
*  was  made ,  but  alfo  at  the  Extremities  of  the  Tubes, 
where  the  Globe  did  not  touch  ’em* 

Secondly, 
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Secondly,  In  lefs-rarefed  and  Common  Air, 


THE  Air  being  fuffer’d  to  enter  the  Receiver 
by  degrees,  and  at  feveral  times,  the  Motion 
was  given  at  each  of  thofe  Ingreffes  of  the  Air:  And 
-the  Phenomenon  here  obferv’d  was,  that  no  fenfible 
decay  of  Light  or  Colour  was  to  be  difiover'd,  at  any  of 
thofe  times:  Except  only  that  at  laft,  when  the 
Tubes  by  much  rubbing  were  worn,  and  confequent- 
ly  their  Spring  leffen’d  and  impair’d,  then  indeed  the 
Light  would  be  diminifh’d,  in  proportion  to  the 
abatement  of  their  force  on  the  moving  body.  And 
this  I  have  often  obferv’d,  when  the  motion  has  been 
made  for  fame  time  in  V icuo,  or  in  Common  Air. 
So  that  I  queftion  not,  but  if  the  Experiment  had 
been  begun  where  it  ended,  (in  this  Trial ,)  the  Ieffer 
Light  would  then  have  been  exhibited  in  Vacuo. 
(That  is,  had  the  Experiment  been  made,  even  in 
Vacuo,  with  Tubes  thus  rubb’d  and  worn,  and  conle- 
quently  their  Spring  weaken’d,  a  lefs  Light  would 
have  been  produc’d,  than  if  the  Experiment  had  been 
made  in  Pleno,  with  Tubes  not  thus  weaken’d  and  im¬ 
pair’d  by  the  attrition.) 

NB.  I  have  fince  tried  this  fame  Experiment 
in  Vacuo ,  and  that  about  Noon,  in  a  clear  day.  And 
I  found,  that  the  Light  was  even  then  as  fenfible,  as 
that  of  a  piece  of  Red-hot  Glafs ,  of  the  fame  big- 
nefs,  would  have  been  in  the  open  Air.  Yet  this  ap¬ 
pearance,  as  difcernible  as  ’tis,  continues  not  any  lon¬ 
ger  than  the  motion  is  continued , 
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By  this  Experiment  we  learn, 

Firflr,  That  a  considerable  Light  is  produce  Me  by  the 
Attrition  of  Glafs  on  Glafs  y  (that  is,  of  forne  f<jrts  of 
hard  Bodies,  on  others  of  the  fame  kind)  in  Vacuo . 

Secondly,  That  this  Light  continues  unaltered  upon  the 
admijfion  of  Air . 

Coroll.  We  may  fee  the  difference  therefore  between  this 
Light  here  produc'd^  and  thofe  mentioned  in  other  Expert - 
ments :  For  this  endur’d  without  change  the  fhock 
of  the  returning  Air ;  whereas  moft  or  all  of  thofe 
formerly  recited,  underwent  feveral  gradual  altera¬ 
tions,  according  to  the  degrees  of  the  Air’s  admifiion. 

Thirdly,  That  when  the  Tubes were  worn  by  the  Frifii- 
ony  there  was  an  abatement  of  the  Light :  and '  the  more 
,  wearing ,  the  more  abatement 

Coroll.  We  may  fee  from  hence ,  how  much  the  due  Spring 
and  Tone  of  the  Farts  contributes  to  the  emiffion  of  Light  r 
in  thofe  Bodies  which  will  emit  it*  So  that  we  may 
reafonkbly  believe  in  general,  that  very  great  alterati¬ 
ons  may  be  wrought  in  Bodies  as  to  their  Luminous  qualities 
and properties.^  either  lejfening  and  de fir  eying  them  on  one 
hand ,  or  perhaps  encreafing  and  improving  them  on  the 
other  by  the  all  ions  of  other  contiguous  Bodies  upon  them y 
according  as  thofe  actions  tend ,  either  to  the  weakning  or 
confirming  the  Spring  and  Tone  of  their  Parts*. 

I  have  only  two  Obfervations  to  make  farther, 
with  regard  to  this  Experiment. 

Firfiy  That  the  Glaze  or  Polifh  on  the  furfaCe  of  a 
Glafs,  adds  nothing  to  the  Light ,  as  far  as  1  can  find  by 
any  Obfervation. 

Secondly ,  That  tho’  this  Colour  be  like  that  o fredL. 
hot  or  melted  Glafs ;  yet  the  Glafs  is  not  really  in  fuch 
a  ftate  as  to  be  red-hot,  becaufe  this  Colour  never  out¬ 
lives  the  motion ,  but  is  gone  prefently  upon  the  ceafing 
of  it  j.  (  as  has  always  been,  obferv’d,,  in  the  darkeft 

Night:) 
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I  Night :)  whereas  if  ’twere  really  red-hot  with  the 
motion,  the  appearance  muft  necejjarily  be  preferv’d 
for  fome  fmall  time ,  at  leaf!. 


Experiment  V. 

Concerning  the  Attrition  of  Glafs  on  Glafs  ' 

under  Water. 

THIS  is  no  more  than  a  Repetition  of  the  daft 
Experiment  in  another  Medium ;  for  the  whole 
Apparatus  (there  mention’d)  was  now  entirely  im| 
mers’d  in  Water.  Upon  the  fkft  Friction  of  the  Globe 
on  the  Tuhes,  a  pretty  brisk  Light  was  produced,  which 
inlighten’d  the  whole  Body  of  the  Water.  The  parts 
of  the  Tubes ,  where  the  Fr iff  ion  was  made ,  were  diftin- 
guifhably  Red  -,  but  the  appearance  foon  began  to 
iej fen,  and  in  no  long  time  quite  died  away.  For  the 
Water  grew  thick  and  turbid ,  by  the  Grit  or  Powder 
of  the  Glaffes,  which  was  worn  off  by  the  Attrition . 
It  approach’d  continually  nearer  and  nearer  to  the 
Colour  of  Whey ,  fo  that  the  Light  could  be  but 
juft  difcover’d,  as  glimmering  through  the  body  of 
it;  and  that  not  continually  neither,  but  with  interrup¬ 
tion,  and  like  faint  Flajhes  fent  out  at  a  diftance.:  Tho’ 
at  fome  other  trials,  I  have  obferv’d  the  Light  to  be 
more  confiderable' than  it  was  at  this  time. 

The  Dujl  rubb’d  off  by  the  Attrition  of  the  Glaffes, 
I  view’d  thro’  a  good  Microfcope ;  the  Particles  of  it 
appear’d  to  be  of  a  long  and  {lender  figure,  but  I 
cou’d  not  difcoverthe  leaft  fign  of  their  having  been 
any  way  in  Fujion  or  melted. 

F  2  We 
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We  fee  therefore ,  that  Light  is  produceable  by 
the  Attrition  of  Glafs  on  Glafs ;  not  only  in  Vacuo,  ana 
Common  Air ,  but  alfo  in  Water  too.  And  hence  ’tis 
evident  further,  that  the  Gaffes  are  not  heated  red- 
hot  by  the  Attrition ;  whatever  fuch  refemblance  the 
Colour  carries  along  with  it. 

An  Experiment  concerning  the  Production  of  a  confident - 
hie  Light ,  upon  a  flight  Attrition  of  a  Glafs  Globe  ex-  - 
haujted  of  its  Air. 

I  Took  a  Glafs'  Globe  of  about  9  inches  diameter, and 
exhaufted  the  Air  out  of  it ;  then  (having  turn’d 
a  Cockt  which  prevented  the  return  of  the  Air)  I  took 
it  from  the  Pump.  The  Globe  being  thus  fecur’d,,I! 
fix’d  it  to  a  Machine,  which  gave  it  a  fwift  Mo¬ 
tion  with  its  Axis  perpendicular  to  the  Horizon  : 
and  then  applying  my  naked  Hand  (expanded) 
to  the  furface  of  it,  the  refult  was,  That  in  a 
very  little  time  a  confiderable  Light  was  produc’d. 
And  as  I  mov’d  my  Hand  from  one  place  to  ano¬ 
ther  (that  the  moift  Effluvia,  which  very  readily 
condenfe  on  the  Glafs,  might,  as  near  as  I  could,  be 
thrown  off  from  every  part  of  it, )  by  this  means  the 
Light  improv’d ;  and  fo  continued  to  increafe,  till 
words  in  Capital  Letters  became  legible  by  it :  (as 
has  been  obferved  by  Speftators.)  Nay,  I  have 
found  the  Light  produc’d  to  be  fo  great,  that  a  larger 
Print  might  without  much  difficulty  be  read  by  it 
and  at  the  fame  time,  the  Room,  which  was  large 
and  wide,  became  fenfibly  enlightned,  and  the  Wall 
was  vilible  at  the  remoteft  diftance,  which’  was  at 
leaf!  10  Foot.  The  Light  was  of  a  curious  Purple. 

Colour, 
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Colour ,  and  was  produc’d  by  a  very  (lender  touch 
of  the  Hand  ;  the  Globe  at  the  fame  time  being  fcarce 
fenfibly  warm :  neither  could  I  ever  find,  that  a  more, 
violent  Attrition  did  contribute  any  thing  to  the  en- 
creafeof  the  Lights 

Now  after  this  Attrition  of  the  exhaufted  Globe  : 
had  been  continued  for  fome  time,  the  Cock  was 
turn’d,  which  gave  liberty  to  the  Air  to  enter 
into  the  Globe  through  the  Joynts  of  the  Screws ; 
the  motion  of  the  great  Wheel,  and  the  application 
of  the  Hand,  continuing  all  the  while  as  before. 
Then  I  obferv’d,  that  as  the  Cavity  of  the  Globe 
became  more  and  more  replenifh’d  with  Air,  fo  the 
mode  of  the  Light  continued  to  alter,  till  the  fame 
quantity  of  Air  was  re-adfnitted,  as  had  been  ex¬ 
haufted.  And  when  fuch  a  quantity  was  once  en¬ 
ter’d,  there  was  then  as  great  a  difference  between 
that  Light  and  the  Light  produc’d  when  'the  Globe 
was  empty  of  Air,  as  between  the  Lights  produc’d  ' 
from  Mercury,  when  the  Experiment  was  made  in 
Vacuo  and  the  open  Air.  For  if  a  Man  touch’d  the  ■ 
Globe  with  his  Fingers,  there  were,  fpecks  of  Light 
(tho’  without  any  great  Luftre)  feen  to  adhere  to 
therm  Nay,  while  my  Hand  continued  upon  the 
Glafs,  ( the-  Glafs  being  in  motion,)  if  any  Perfon  ap¬ 
proach’d  his  Fingers  towards  any  part  of  it  in  the 
fame  Horizontal  Plane  with  my  Hand,  a  Light  would  - 
be  feen  to  ftick  to  ’em,  at  the  diftance  of  an  inch  or 
thereabouts,  without  their  touching  the  Glafs  at  all ; 
as  was  confirm’d  by  feveral  then  prefent.  And  ’twas  ; 
obferv’d  alfo,  that  my  Neckclofh,  at  the  fame  time,  at  :• 
an  inch  or  two  diftance  from  the  Globe,  appear’d  oft 
a  fiery  Colour,  without  any  Communication  of  Light  : 
from  the  Globe- , 
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This  was  the  Event  of  this  Experiment,  at  die 
fr-fi  time  of  making  it ;  in  which  cafe  the  Air  was 
let  into  the  exhaufted  Globe  all  at  once. 

I  '  £ 
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But  at  the  fecond  time  of  making  this  Experiment 
the  Air  was  not  all  let  in  at  once  (as  before,)  but 
gradually,  and  at  fever al  times ;  by  which  means  the 
Modes  of  Light  produc’d  in  the  feveral  different 
Mediums  was  the  better  obfervable :  Tho’  it  mult 
be  own’d,  that  here  ^as  no  great  alteration  of  the 
Light,  either  as  to  its  Vigour  or  Colour,  till  focon- 
fidcrable  a  quantity  of  Air  was  let  in,  as  amount¬ 
ed  to  more  than  one  quarter  part  of  the  Globe’s 
natural  Content.  But  many  times,  before  half  its 
Content  (  as  near  as  I  could  guefs  )  was  let  in,  the 
Light  began  to  branch  it  felf  into  pleafant  Figures, 
from  that  fide  of  the  Globe  touch’d  by  the  Hand ; 
fo  that  the  whole  body  of  the  Globe  was  fill’d 
with  thefe  fine  Appearances.  And  as  more  Air 
was  admitted,  fo  the  Stems  of  thefe  Branches  of 
Light  became  more  and  more  {lender  and  minute, 
Unking  then  alfo  againfl:  the  oppofite  fide  of  the 
Giafs,  and  rebounding  from  thence  in  a  manner 
very  furprizing,  and  delightful  to  behold  ;  till  at 
length,  more  Air  ftill  being  let  in,  the  Light  and 
the  Figures,  both  dimiriifh’d,  and  continued  fo  to  do, 
■till  the  Appearance  became  the  fame  as  was  related 
at  the  conclufion  of  the  firft  Trial. 

I  would  only  note  here,  That  what  difference 
foever  there  was,  as  to  the  latter  parts  of  thefe 
two  Trials,  the  former  parts  of  both  were  alike; 
except  only,  that  in  the  fecond  Trial,  upon  the  ap¬ 
plication  of  a  piece  of  white  Sheeps-leather,  a  good 
Light  was  produc’d  while  ’twas  held  to  the  Globe 
Wnh  the  Wooll-fide  next  it;  but  when  ’twas  turn’d 

with 
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with  the  other  fide  to  the  Globe,  tho’  it  was  con¬ 
tinued  thus  expos’d  for  fome  time,,  yet  no  Light 
appear’d  :  But  then  turn  it  again,  and  the  fame 
Light  would  appear  as  at  firfi.  And  thus  it  happen’d 
upon  feveral  times  repeating  the  fame. 

Having  taken  notice  fin  the  Experiment  now 
recited)  that  the  highefi  degree  of  Rarefaction  of  the 
Air  in  the  Globe ,  is  by  no  means  necejfary  to  the  pro¬ 
duction  of  this  Light ,  fince  it  would  be  very  little  lef— 
fin’d,  either  as  to  Vigour  or  Colour,  till  (perhaps  )  more 
than  one  fourth  part  of  the  Air  was  let  in  :  I  would, 
add  further,  That  I  have  often  obferv’d  the  fame 
thing,  as  to  the  Light  produc’d  in  the  Mercurial 
Experiments;  tho5  the  Colour  indeed  was  not  the 
fame,  for  in  thofe  Experiments  it  was  always  pale. 
And  fince  in  thofe  Experiments  with  Mercury,  .there  • 
is  fuch  a  feeming  congruity  of  Appearances,  in  all 
circumftances,  with  thofe  made  on  the  Attrition  of 
Glafs  without  it;  one  might  conjecture  with  fome: 
probability,  that  the  Light  produc’d  proceeds  from > 
fome  Quality  in  the  Glafs,  ( upon  fuch  a  FriCtion 
or  Motion  given  it,)  and  not  from  the  Mercury 
upon  any  other  account,  than  only  as  it  is  a  pro¬ 
per  Body,  which,  by*  beating  or  rubbing  on  the 
Glafs,  produces  the  Light.  And  that  which  feems  - 
to  back  fuch  a  Conjecture,  is,  that  having  rubb’d 
•the  upper  or  empty  part  of  a  Mercurial  Barometer 
between  my  Fingers,  a  Light  follow’d  upon- it  with¬ 
out  any  motion  of  the  Quickfilver.  But  notwith- 
ftanding  all  this,  the  matter  is  doubtful ;  and  there.  - 
may  (  for  all  that  we  know )  be  a  Luminous  Qua¬ 
lity  in  Mercury,  as  well  as  in  Glafs  or  other  Bo¬ 
dies  ;  which  the  following  Experiment  (  purpofelyr 
made)  feems  to  countenance. 

I  -  tooki: 
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I  took  a  {mall  quantity  of  Quickfllver,  and  put 
it  into  a  Galley-pot,  wherein  Varnifh  had  often  been 
us’d,  by  which  means  the  Pot  was  pretty  well  li¬ 
ned  with  it.  The  Weather  at  that  time  was  moift, 
which  influenc’d  the  Varnifh  fo  far,  as  to  foften  it 
a  little.  -  Now  when  this  Galley-pot,  with  its  con¬ 
tain’d  Mercury,  came  to  be  in  Vacuo  ;  as  foon  as 
the  Pump  was.  fhook,  a  Light  appear’d  :  and  this 
without  any  concurrence  of  Glafs,  or  the  a  ffi  fiance 
of  a  more  proper  and  favourable  Seafon.  I  purpofe- 
ly  mention  the  moifture  of  the  Weather,  becaufe  a 
humid  Air  would  fometimes  render  the  Experiment 
unfuccefsful,  even  in  Glafs,  or  at  leaft  take  off  very 
much  from  the  Appearance  of  it. 

Farther;  I  am  inform’d  by  feveral  Perfons  of 
Credit,  That  Mercuries  dulcu ,  if  broken  in  the  dark, 
will  yield  notable  Flafhes  of  Light.  But  fince  the 
Mercury  in  that  Preparation  is  pointed  with  Salts, 
(  and  each  Globule  of  it  eonfequently  wrapt  up  in 
the  fame,)  a  Man  can’t  be  fure  that  the  Salts  do 
not  contribute  to  the  Phenomenon  :  For  I  have  of¬ 
ten  obferv’d,  that  Loaf-fugar,  when  ffruck  or  bro¬ 
ken  in  the  dark,  affords, a  Tight;  and  I  can’t  tell 
but  Salts,  as  clofely  united  in  their  parts  as  Sugar, 
may,  upon  a  violent  reparation  of  ’em,  do  fo  like- 
wife  :  But  this  I  intend  to  enquire  into  by  fome 
Farther  Trials,  viz.  '  -Fir ft,  I  defign  to  try  whether 
Mercurius  dulcu  will  afford  any  Light,  when  broken 
in  Vacuo:,  fince,  if  it  proceeds  from  the  Mercury,* 
and  there  be  fuch  a  quality  in  that  Body,  *tis  highly 
jreafonable  to  expect  it  then,  fo  rare  a  Medium  being 
the  moft  proper  to  difcover  it  in.  Secondly ,  What 
the  Salts  will  do  without  Mercury,  both  in  the  open 
Air  and  in  Vacuo  •  for  there  are  fome  Bodies,  which 
appear  luminous  in  the  open  Air,  and  yet  totally 
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lofe  that  quality  in  Vacuo.  As  for  inftance  ;  I  took 
a  piece  of  Wood,  (which  I  fuppofe  had  lain  under¬ 
ground  a  confiderable  time,)  very  modi,  but  not 
rotten.  In  the  dark  it  appear’d  very  vividly 
of  the  colour  of  Fire  :  But  having  inclos’d  it  in 
a  Receiver  on  the  Pump,  I  found  that  as  the  Air 
was  withdrawn,  the  Fire-like  appearance  propor¬ 
tionally  decay’d;  till  at  lall  in  Vacuo ,  it  became  per¬ 
fectly  void  of  Light ;  and  then,  as  the  Air  was  let 
in  again,  fo  it  recover’d  its  firft  brightnefs.  This  I 
repeated  feveral  times  with  the  like  fuccefs. 

But  to  return  now  to  the  Experiment.  The  mat¬ 
ters  of  Faft  to  be  obferv’d  from  thence,  are  reduci¬ 
ble  to  th z following  Heads. 

The  Produff/on  of  a  Light  by  the  Fr  iff  ion  of  the 
Hand  on  the  furface  of  the  Exhaufled  Globe. 

The  great  improvement  and  encreafe  of  this  Light ,  bv 
the  motion  of  the  Hand  from  one  place  to  another. 

The  fightnefs  of  the  Friffion  requifite  to  produce 
this  Light ;  and  its  not  encreafing  by  a  more  violent 
one. 

The  Alteration  of  the  Light ,  upon  the  Re-admiffion  of 
the  Air. 

The  Continuance  of  that  Alteration,  as  more  and 
more  Air  mas  admitted. 

The  Light's  communicating  it  felf  to  Bodies  plac'd 
near  it,  when  the  rvhole  quantity  of  Air  drawn  out 
was  re-admitted. 

This,  when  the  Air  was  let  in  all  at  once. 

But  when  the  Air  was  let  in  gradually ;  then  no 
great  change  of  the  Light,  as  to  colour  or  vigour,  till 
more  then  j  of  the  Globes  natural  content  of  Air  was 
admitted. 
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The  wonderful  Figures,  Branchings,  and  Reverbe¬ 
rations  of  the  Light,  as  more  Air  was  let  in,  till  it 
came  to  the  bounds  of  a  certain  quantity  of  Air  ad¬ 
mitted,  where  the  appearance  was  at  the  height. 

The  gradual  diminution  both  of  the  Light  and  Fi¬ 
gures,  ('after  it  was  come  to  that  limit,)  upon  the  ad- 
miflion  of  more  and  more  Air. 
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An  Experiment  concerning  the  Electricity  of  Glafs 9  dijZ 
covering  it  f  elf  in  an  extraordinary  manner  %  uyon  afmart 
Attrition  of  it . 

- 
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HAving  procured  a  Tube,  or  hollow  Cylinder, 
of  fine  Flint  Glafs,  about  one  inch  diameter, 
and  thirty  in  length  ;  I  rubb’d  it  pretty  vigoroufly 
with  Pager  in  my  Hand,  till  it  had  acquir'd  fome  de¬ 
gree  of  heat.  I  then  held  it  towards  fome  pieces  of 
Leaf-Brafs  ;  which  were  no  fooner  within  the  Sphere 
of  Aftivity  of  the  Effluvia  emitted  by  the  Tube,  but 
they  began  to  be  put  into  brisk  motions,  and  yielded" 
the  following  furprizing  appearances,. 

They  would  leap  towards  the  Tube,  at  a  very.  confide- 
rable  dijlance  from  it ;  nay,  I  have  found,  that  fome- 
times  the  diftance  of  1 2  or  more  inches  has  not  pre¬ 
vented  their  doing  fo. 

Sometimes  they  would  adhere  and  fajient  to  the 
Tube,  fettling  themfelves  on  its  furface,  and  there 
remain  quiet  ••  and  fometimes  they  would  be  thrown  off 
from  it,  with  a  very  great  force,  even  to  the  diftance  of 
6  or  7  inches.  And  not  only  when  they  adher'd  to  the 
furface  of  the  Tube,  would  they  thus  fuddenly  and 
precipitantly  be  driven  from  it ;  but  alfo  in  their  mo¬ 
tion  of  afcent  towards  it,  even  when  they  were  ad¬ 
vanc’d 
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vane  d  fo  far  as  to  touch  the  Tube,  this  repellent 
force  would  take  place,  and  hurry  them  downwards 
with  a  great  velocity. 

And  (which  ftill  adds  to  the  Wonderfulnefsof  the 
Phenomenon)  they  would  often  repeat  this  alternate 
rifmg  and  falling  ;  the  Attractive  ■  and  Repulfive  forces 
(whatever  they  are,)  exerting  themfelves  as  it  were 
by  turns ;  .the  one  drawing  up,  and  the  other  beating 
down  thefe  light  bodies ;  and  that  for  feveral  times 
one  after  the  other. 

Neither  is  this  all  the  variety  which  the  Phenome  ¬ 
non  afforded  ;  for  fometimes  they  would  move  but 
jlowly  towards  the  Tube,  fometimes  they  would  re¬ 
main  a  fmaU  time  jufpendedy  between  the  Tube  and  the  Ta¬ 
ble  on  which  they  were  fir  ft  laid ;  and  at  other 
times  (which  is  no  lefs  Arrange  than  the  former)  they 
would  jeem  to  flide  along  in  the  Direction  of  the  I ides 
of  the  Tube ,  and  that  without  touching  it. 

But  befides  thefe,  there  are  yet  fome  other  Obfer- 
vations  relating  to  this  Experiment,  which  I  think 
not  amifs  here  to  mention. 

Firjl ,  The  hotter  the  Tube  was  made  by  rubbing, 
to  the  greater  diftance  did  the  attractive  force  extend  it 
felf.  But  that  it  will  ahfwer  in  proportion  to  any  de¬ 
gree  of  heat  excited,  is  what  I  will  not  venture  to 
determine.  I  mean;  whether,  encreafing  ftill  the  de¬ 
gree  of  heat  in  the  Tube,  the  Sphere  of  the  attractive 
Power  will  ftill  be  proportionally  enlarged  ;  or  whe¬ 
ther  there  may  not  be  fome  certain  degree  of  heat, 
which  may  carry  the  attraction  to  its  utmoft  limits 
of  diftance,  fo  that  all  degrees  above  that,  fhall 
produce  lefs  powerful  effeCts  this  way :  Whether  this 
be  fo  or  no,  (I  fay,)  is  a  point  which  will  require  far¬ 
ther  Trials,  and  more  Conlideration,  in  order  to  a 
compleat  decifion  of  it. 

G  2  Secondly , 
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Secondly ,  Tho’  all  the  various  appearances  now 
mention’d,  as  to  the  motions  of  the  attracted  little 
Bodies,  do  not  happen  at  every  Trial,  yet  many  of 
them  are  obfervable  at  all  times ;  neither  are  there 
any  hinted,  but  what  I  have  at  fome  time  or  other 
punctually  obferved.  And  the  reafon  of  this  diffe¬ 
rence,  feems  very  probably  to  arife  from  the  different 
Temper  and  Conftitution  of  the  Air.  For  when  the 
Air  is  clogg’d,  either  with  humid  and  aqueous,  or  other 
more  grofs  and [olid parts,  rais’d  up  from  the  vaft  Fund 
of  Terreftrial  matter  here  below,  there’s  no  doubt 
but  the  refiftence  thefe  fine  Effluvia  then  meet  with 
in  their  way,  mult  be  much  greater  than  when  the 
Air  is  free,  and  no  fuch  Impediments  lie  to  oppofe 
them  in  their  paffage.  For  the  Effluvia,  how  fub- 
tile  foever  they  can  be  imagin’d  to  be,  are  yet  Body 
and  Mattery  and  muff  therefore  be  liable  to  the  com¬ 
mon  Laws  of  Bodies,  which  is  to  be  refilled  in  fome 
proportion  to  the  flrength  and  denfity  of  the 
Medium.  Neither  is  it  improbable,  but  that  in  a 
moifl  Conftitution  of  the  Air,  the  watery  parts  may 
run  together,  and  condenfe  on  the  furface  of  the 
Tube;  and  fochoak  up  and  obftrufl:  the  paffage  of 
the  Matter,  which  otherwife  would  be  emitted  very 
vigoroufly  from  thence.  And  indeed,  I  have  always 
obferv’d,that  moifture  is  a  great  Enemy  to  all  Experi¬ 
ments  of  this  kind  :  The  reafon  of  which,  I  think,  is 
pretty  obvious  from  what  was  juft  now  hinted  about 
the  refiftence. 
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However,  there  is  an  Experiment,  which  looks,  as  if 
were ,  like  an  ocular  Demonftration  of  this  ;  in 
which,  the  rdiitence  of  the  Effluvia  by  certain  little 
Bodies  interpos’d,  was  render’d  manifeit  even  to  the 
Senfe.  For  having  plac’d  a  piece  of  fine  Mujlin  be¬ 
tween  the  Tube  and  the  foremention’d  pieces  of 
Leaf-Brafs;  ail  the  excitation  I  could  give  the  Efflu¬ 
via  by  ftrong  rubbing,  would  not  raife  them  fo  far, 
as  to  make  them  give  the  leaft  fenfible  motion  to 
any  one  of  thofe  little  Bodies,  even  tho’  the  Tube 
was  held  very  near  them:  yet  at  the  fame  time,  if 
the  Mufiin  were  taken  out  of  the  way,  the  Effluvia' 
would  imprefs  thofe  Bodies  fo  vigoroufly,  as  to  give 
them  a  motion  at  ?  or  4  times  that  diftance.  And 
this  Phenomenon,  I  think,  will  eafily  be  allow’d  to  be 
the  meer  Effect  of  the  Obftruftion  of  the  palfage  of. 
the  Effluvia  by  the  fine  Threads  of  theLinnen ;  which 
threads  either  wholly  dop’d  and  detain’d,  or  elfe 
broke  and  obtunded  the  force  of  thofe  aftive  parts 
emitted  from  the  Tube  by  Friftion ;  fo  that  they 
could  not  fhake  or  agitate  the  light  Bodies,  that  lay 
expos’d  to  them. 

I  could  add  moreover,  That  not  only  the  moifi ,  but 
the  cold  Temper  of  the  Air,  maybe  partly  a  caufe  of 
the  Differences  difcernible  in  the  Effefts  of  this  Ex¬ 
periment  :  For  when  it  was  firft  made,  it  was 
Summer-time,  as  well  as  dry  weather ;  and  the  fuc- 
eefs  feem’d  to  be  more  confiderable  then,  than  it 
has  beenfince  the  declenfion  of  that  Seafon*of  the 
Year.  And  indeed,  confidering  that  all  thofe  Effects  of 
the  Effluvia  upon  other  Bodies,  muff  depend  either 
upon  the  quantity  of  the  fubtile  matter  emitted ,  or  the 
force  and  'velocity  of  its  impulfe ,  or  elfe  upon  both  thefi 
conjuntfly ;  ’tis  not  ftrange  that  warm  Summer-wea¬ 
ther  Ihould  caufe  a  confiderable  difference ;  becaufethe 

vigorous^ 
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vigorous  a  ft  ion  of  the  Solar  Rays  does  then  more 
effeftually  fhake  the  parts  of  all  Bodies,  opens  and 
unlocks  their  Pores,  and  fo  makes  way  for  a  freer 
and  more  plentiful  emiffion  of  their  Effluvia ;  and 
becaufe  alfo,  at  the  fame  time,  the  more  fine  and 
rarefied  Rate  of  the  ambient  Medium  (the. natural 
refult  of  a  predominant  heat)  will  allow  them 
to  expand  themfelves  with  more  advantage.  How¬ 
ever,  in  colder  weather,  the  Effects  are  very  fen- 
fible,  and  great  enough  (notwithftanding  the  dif- 
advantage  arifing  from  thence)  to  procure  any  curi¬ 
ous  Perfon’s  Attention  to  the  Phenomenon. 

Thirdly ,  When  the  Tube  became  hotteft,  by  the 
ftrongeft  Attrition ;  the  Force  of  the  Effluvia  was 
rend  red  manifeft  to  another  Senfe  too,  namely,  that  of 
feeling.  They  did  not  then  only  produce  all  the  fore- 
mention’d  F.ffefts  in  a  more  remarkable  manner, 
but  were  alfo  plainly  to  be  felt  upon  the  Face,  or 
any  other  tender  part,  if  the  rubb’d  Tube  were  held 
near  it.  And  they  feem’d  to  make  very  nearly  fuch  fort 
of  jlroaks  upon  the  Skin ,  as  a  number  of  fine  limber  Hairs 
pufhing  againfl  it  might  be  fuppos’d  to  do.  This 
vigorous  Aftion  of  the  Effluvia  put  me  upon  an  at¬ 
tempt,  to  find  in  what  manner  fuch  a  motion  was 
propagated,  and  in  what  Figure  or  fort  of  Track  it 
went  along.  For  which  end,  I  held  the  rubb’dTube 
near  the  Flame  of  a  Candle,  Smoke ,  Steam ,  Dufi}  and 
the furf aces  of  Liquids  ■  but  without  any  manner  of 
fuccefs. 

The  reafon  of  which,  I  attribute  to  the  impedi¬ 
ments  the  Effluvia  met  with  from  thefe  Bodies  the 
Tube  was  plac’d  near.  For  the  fmall  parts  of  Duffs 
and  Powders,  the  fleams  of  Liquids,  the  oleaginous 
Fumes  of  Flame,  and  the  like  fort  of  parts  in  Smoke 
it  felf,  immediately  adher’d  to  the  furface  of  the 
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Tube,  and  fo  kept  in  the  Effluvia :  which  therefore 
requir’d  the  affiftance  of  a  frefh  Attrition  to  open 
their  paffageand  give  them  vent  again. 

And  thus  much  for  the  Firft  part  of  this  Experi¬ 
ment;  in  which'  the  *lube  was  rubbed  while  it  continued, 
full  of  Air... 

Secondly ,  We  are  now  to  confider  the  E fells  of  the. 
Attrition  of  the  fame  Tube ,  when  the  Air  was  exhaujted 
and  drawn  out  of  it.  And  here  I  obferv’d,  that  tho* 
it  were  rubb’d  with  equal  or  greater  force  /than  was 
imploy’d  about  it  when  full  of  Air,  yet  the  attractive 
power  was  very  little  difcernible.  The  Effluvia  fcarce 
difcover’d  themfelves,  by  any  motion  or  difturbance 
given  to  the  Leaf-Brafs,  even  tho’  it  was  plac’d 
within  a  quarter  of  the  diftance  at  which  it  had 
been  attracted  before.  Indeed,  when  the  Tube  was 
very  warm,  and  held  very  near,  there  would  be 
fome  little  motion  given  to  thofe  fmall  Bodies ;  but 
’twas  too  fmall  by  far  to  be  compar’d  with  what  was 
imprefs’d  when  the  Tube  Was  full  of  Air.  Befides, 
I  doubt  not  but  there  was  fome  portion  of  Air  left 
in  the  Tube,  and  fo  the  Attraction  might  continue 
in  proportion  to  the  quantity  of  Air  remaining :  or 
perhaps,  the  heat  produc’d  by  a  fmart  Attrition  of 
the  Glafs,  may  fin  this  Experiment,  as  well  as  fome 
others)  he  in  the  head,  and  fupply  the  place,  of 
fuch  a  quantity  of  that  Element. 

But  to  return  to  the  Experiment.  When  the 
Air  was  let  into  the  T ube  again,  the  attractive  power 
was  immediately  reftor’d.  Before  any  new  At¬ 
trition  could  be  given  the  Tube,  or  that  it  was  re¬ 
mov’d  from  the  diftance  and  polition  it  was  held  at 
when  exhaufted,  even  then  did  feveral  of  the  fore- 
mention’d  Bodies  (which  before  feem’d  to  be  whol¬ 
ly  at  reft)  begin  fuddenly  to  move ;  and  fome  of 
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them  were  attra&ed  up  to  the  Tube  it  felf.  And 
then,  laftly,  upon  a  frefh  Attrition, the  Tube  recover’d 
it’s  Electrical  quality  as  yigoroufly  as  at  firft. 

Hitherto  we  have  confider’d  the  Phenomena  of 
the  Tube  both  when  full  of  Air,  and  when  ex- 
haufted ;  but  in  each  cafe  fill  in  the  Light.  We  are 
now'  to  confider  what  occurr’d  upon  the  like  Attriti¬ 
on  g  iven  it  in  the  Dark.  And  firft,  the  T  ube  bei  ng  full 
of  Air-,  ’tis  obfervable,  that  when  the  Glafs  became 
warm,  a  Light  would  continually  follow  the  motion  of  the 
Hand  backward  and  forward  :  And  at  the  fame  time, 
if  another  Hand  was  held  near  the  Tube,  a  Light 
would  evidently  break  forth  from  it,  and  That  accom- 
f anted  with  a  Noife ,  refembling  that  of:  the  cracking  of 
a  green  Leaf  in-the  Fire ;  tho’  not  fo  loud :  Yet  when 
the  Experiment  has  been  made  in  a  very  ftill  and 
filent  place,  I  have  heard  feveral  cracks,  at  feven  or 
eight  foot  diftance,  or  more.  Farther ;  if  any  other 
Obje£l  (  befides  the  Hand  )  was  brought  near  the 
Tube,  tho’  it  did  not  touch  it,  yet  a  Light  would  fix 
upon  it,  and  give  much  the  fame  appearance  as  up¬ 
on  the  Hand  ;  as  I  have, tried  with  Gold,  Silver,  Brafs, 
■Ivory,  IT ood,  &c. 

But  now,  when  the  Tube  was  ex haufed  of  its  Air-, 
there  was  a  confiderable  difference ,  as  to  this 
Light  and  its  effects :  For  upon  the  firft  Attriti¬ 
on  of  the  Tube,  a  much  greater  Light  indeed  did  enfue ; 
but  then  the  quality  of  giving  Light  to  a  Body  held 
near  it,  feendd  to  be  quite  lofi :  And  ( which  is  another 
Difference  no  left  remarkable,)  the  Light  produc’d  up¬ 
on  the  Attrition  of  the  exhaufted  Tube,  appear’d 
to  be  wholly  within  it;  whereas  that  which  was 
difcover’d  when  the  Tube  was  lull  of  Air,  feem’d 
to  be  altogether  on  its  out-iide. 
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•  And  thus  much  for  the  Experiment,  as  made 
Upon  a  Tube  or  hollow  Cylinder  of  Glafs. 

Having  now,  in  the  next  place,  procur’d  a  folid 
Cylinder  of  Glafs-,  I  made  the  fame  Trials  with  that 
'as  the  former ;  and  found  no  great  difference  in  the 
Effects-,  only  the  emiflion  of  the  Effluvia  fe  end’d  to 
continue  a  little  longer ,  but  not  to  attract  at  a  greater  di¬ 
fiance  than  the  other  ( as  far  as  I  can  yet  difcover). 
With  this  new  folid  Tube,  I  made  the  following 
Experiment. 

I  took  a  little  quantity  of  Lamp-Black,  and  having 
dried  it  on  a  Paper  before  the  Fire,  I  expos’d  it  to 
the  Tube  (which  had  been  rubb’d  till  it  was  warm): 
And  it  was  no  fmall  Entertainment,  to  fee  how  brisk¬ 
ly  the  little  blackParticles  were  agitated  by  the  force  of 
the  Effluvia  from  the  Glafs,  They  appear’d  to  rife  and 
fall, to  move  upwards  and  downwards  with  great  velo¬ 
city.  And  tho’  their  Specifick  Gravity  was  fo  fmall, 
that  when  they  fell  by  their  own  weight,  they 
could  not  be  heard  ;  yet  they  were  return’d  upon 
the  Paper  with  fuch  a  force  from  the  Tube,  that 
their  ftroaks  upon  the  fame  made  a  very  fenfible 
noife.  So  great  was  the  repellent  force  of  the  Ef¬ 
fluvia  from  the  folid  Tube.  So  that  now  laying 
the  accounts  of  this  Experiment  together,  we  have 
the  following  Heads  of  matter  of  Faft  to  confi- 
der. 

The  Various  furprizing  motions  of  the  Leaf+Brafs , 
expos’d  to  the  hollow  T ube,  upon  the  Attrition  of  it. 

The  Encreafe  of  that  Effect ,  upon  the  encreafe  of  the 
Heat  in  the  rubb’d  Tube. 

The  Difference  obfervable  in  that  Effeft ,  according 
to  the  different  Temper  and  Conftitution  of  the 
Air.  .  •  -  -  '  ; 
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The  Detraction  or  Leafing  of  that  Effect,  upon  the  ex- 
hauftion  of  the  Air  out  of  the  Cavity  of  the  Tube. 

The  Return  of  that  Effect,  in  a  good  degree ,  upon 
the  Return  of  the  Air,  even  without  the  help  of  any 
new  Attrition :  and  the  compleat  recovery  of  it  to 
all  degrees,  when  that  Attrition  was  again  given. 

The  Emiffion  of  a  Light  from  the  Tube  full  of  Air, 
when  rubb’d  to  a  degree  of  warmth  in  the  dark : 
and  this  Light  accompanied  with  a  cracking  noife. 

That  Light's  fixing  and  fettling  it  felf  upon  Bodies . 
laid  in  its  way. 

The  Lofis  of  this  Quality  (  of  fixing  upon  other  : 
Bodies,)  tho’  with  the  advantage  of  a  bigger  Light ; 
when  the  Attrition  was  given  to  a  Tube  exhaufted 
of  its  Air. 

The  different  Seat  and  Place  of  the  Light,  when  the 
Tube  was  full  of  Air,  and  when  exhaufted:  being 
in  the  former ,  cafe,  without ,  and  in  the  latter  wholly 
within  the  Tube. 

Laftly,  The  fame  Effe&s  (except  what  depended  ' 
on  the  Exhauftion  )  produc’d  by  a  folid ,  as  by  a  hoL 
low  Tube.. 

Having  now  deduc’d  fome  things  from  the  Expe¬ 
riment,  which  may  (I  think)  pafs  without  much 
difpute  for  Truths  and  Matters  ofFaft ;  I  would  pro- 
pole  fome  things  by  way  of  Query ,  in  order  to  a  far¬ 
ther  clearing  of  this  Subjeft. 

Query  i*  How  is  it  that  Attrition  does  excite  and 
bring  forth  the  Effluvia  of  Electrical  Bodies?  They 
are,  in  the  prefent  cafe,  propagated;  from  the  Body 
of  the  Glafs  with  a  confiderable  force :  What  is  the 
immediate  caufe  of  that  Impetus ?  And  by  what  means 
do- they  come  to  be  fo  afte&ed? 
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Query  2.  Why  are  the  EffeCts  of  the  Effluvia  fo 
much  greater  when  the  hollow  Tube  is  full  of  Air , 
than  when  it  is  exhaujled  ? 

Query  3.  Why  does  the  Light  produc’d  upon  the 
Attrition  of  the  ‘exhaujled  Tube ,  appear  wholly 
within  it  ;  and  That  produc’d  upon  the  Attrition 
of  the  Tube  full  of  Air ,  appear  altogether  on  its 
cut-ftde  ? 

Query  4.  Can  the  preferring,  or  the  taking  away 
the  Equilibrium  between  the  external  Air  and  the 
Air  included  in  the  Cavity  of  the  Glafs  Tube,  be 
of  any  moment  towards  the  production  of  the 
Effects  mention’d  in  the  two  laft  Queries  ? 

A  Continuation  of  the  Experiments  on  the 
Attrition  of  Glafs. 

I  Procur’d  a  Glafs  of  a  Figure  as  nearly  Cylindri¬ 
cal  as  might  be,  whofe  diameter  and  length 
were  each  about  7  inches.  The  Axis  of  this  Glafs 
lying  parallel  to  the  Horizon ,  and  the  contain’d  Air 
being  exhaufted,  it  had  a  Motion  given  it  by  a 
Machine  of  a  new  Contrivance.  And  the  EfteCts  n».-vn 
of  this,  with  refpeCt  to  the  Light  produc’d  upon  the 
Attrition  of  it,  were  much  the  fame  as  thofe  in  the 
Experiments  formerly  mention’d.  But  when  the 
Air  was  let  in  again,  and  the  Motion  and  Attrition 
given,  as  at  firft ;  I  was  furpriz’d  with  the  appea¬ 
rance  of  a  brisk  and  vigorous  Light  continued,  between 
the  point  of  my  Finger  and  the  Glafs,  It  was  not 
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only  plainly  vifible  on  the  Finger ;  but  befides,  Teem’d 
as  it  were  to  ftrike  with  Tome  force  upon  it,  being 
eafiiy  to  be  felt  by  a,  kind  of  gentle  preffure,  tho’  the 
moving  Body  was  not  touch’d  with  it  by  near  halt 
an  inch.  This  Light  Teem’d  to  iffue  from  tire  Glafs 
with  a  confiderable  noife  (not  much  unlike  that  of  , 
whizing,  tho’  fomething  fmarter ; )  and  ’twas  ea- 
fie  enough  to  diftinguifh  it  from  the  noife  made 
by  the  working  of  the  Engine,  which-  notwiths¬ 
tanding  was  not  a  fmall  one.  And  the  Phenome'- 
non  was  the  fame,  as  to  both  the  Parts  of  it, 

(I  mean  both  the  Light  and  the  Noife,)  when  the  Ex¬ 
periment  was  made  in  the  Day-light,  as  when  in 
the  Dark.  For  in  a  very  light  Room,  an  Hour  or 
two  after  Noon,  the  Glafs  being  put  into  Motion, 
and  the  Attrition  made,  and  the  Finger  approach’d 
near  it  ( as  before ;)  a  pure  Purple  Light  immediately 
extended  it  felf  from  the  Finger  to  the  Cylinder,  and 
was  accompanied  with  the.  like  noife  as  before-men- 
tion’d.  And  this  Trial  I  have  repeated  feveyal  times, 
at  different  hours ;  But  ftill  with  the  fame  Succefs. 

I  render’d  thefe  luminous  Effluvia  more  remarkably 
confpiouous,  and  at  the  fame  time  more  pleafmg  to 
the  Eye  of  a  Spectator,  by  another  Experiment  made 
after  this  manner :  I  took  a  bit  of  fine  Mujlin ,  and  few’d 
it  to  a  couple  of  Wires  bent  circular-wife,  that  fo  it 
might  furround  the  upper  furface  of  the  Glafs;  whichit 
did  at  near  4  inches  diftance :  The  Mullin  I  made 
as  ragged  as  I  could,  by .  breaking  the  Threads  of 
it  every  where.  The  Glafs  being  then  put  in  moti¬ 
on,  and  the  F  rift  ion  made  fas  ufually  ■)  the  Light 
threw  it  felf  abroad  vigoroufly,  and  fettled  in  fmall 
lucid  fparks  upon  the  ends  of  the  torn  Threads; 
looking  there  like  fo  many  little  Stars,  feen  by 

a 


.  c;  *n 

a  good  Telefcope  in  the  Milky  way.  And  from  all 
thefe  little  Balls  of  Light  together,  there  refulted 
fuch  a  fort  of  a  whitenels,  as  may  be  obferved  in 
the  Heavens  by  the  faint  and  weak  Lights  of 
all  thofe  fmall  Stars  mingled  together. 

In  all  tliefe  cafes,  I  could  never  find  that  the  ad¬ 
dition  of  any  external  Heat ,  would  do  any  thing  to  en- 
creafe  the  appearance  of  the  Light  produc'd.  I  tried  by 
placing  a  red-hot  Iron  juft  under  the  moving  Glafs.; 
but  this  would  do  nothing  at  all,  without  the  Attri¬ 
tion  of  the  Glafs;  and  if  the  Glafs  were  rubb’d,  the 
Effeft  was  no  greater,  than  if  the  hot  Iron  had  not 
been  there.  And  the  refult  ( as  to  this  matter  of 
heat,)  was  die  fame,  both  when  the  Glafs  was  ex- 
haufted  of  its  Air,  and  when  it  was  full. 

And  that  much,  as  to.  the  light  produc'd  by  the  At¬ 
trition  of  the  Cylindrical  Glafs „ 

Secondly,  as  to  the  Electricity  of  it ;  1  did  not  find 
this  Effect  more  confiderable  here  as  to  quantity, 
than  what  was  related  in  the  former  Experiments 
of  the  Tubes.  But  notwithstanding,  I  have  difco- 
ver’d  fome  Properties  of  this  Electrical  matter, 
which  may  feem  wonderful  to  thofe  that  nicely  confi- 
der  them fince  they  afford  us  a  fort  if  reprefentation  of  ■ 
the  great  Phenomena,  of  the  Vniverfe,  For,  having  ob- 
ferv’d  that  light  Bodies,  plac’d  near  any  part  of 
the  rubb’d  Cylinder,  feem’d  to  be  equally  at¬ 
tracted  ;  I  contrived  a  Semi-circle  of  Wire,  which  I 
could  faften  at  a  conftant  diftance,  making  it  en- 
compafs  the  upper  Semi-cylindrical  Surface  of  the 
Glafs,  at  4  or  5  inches  diftance.  This  Wire  had  feveral 
pieces  of  Woollen  Thread  faften’d  to  it,  fo  as  to  hang 
down  from  it  at  pretty  nearly  equal  diftances. 
The  length  of  them  was  fuch,  that  being  extended 
in  a  direction  towards  the  center  of  that  imaginary 
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Circle  on  the  furface  of  the  Glafs,  in  the  Plane  of 
which  the  Wire  was  plac’d ;  they  would  then  reach 
within  lefs  than  an  inch  of  the  Circumference  of  that 
Circle :  but  if  left  to  their  own  liberty,  they  hung 
in  that  parallel  pofition  to  each  other,  which  is  re- 
II  prefented  in  Fig.  i.  The  Cylinder  was  plac’d  with 
its  Axis  parallel  to  the  Horizon ;  and  in  this  pofture, 
it  was  turn’d  fwiftly  about ;  and  then  by  the  ra- 
•  pid  motion  and  agitation  of  the  furrounding  Air,  the 
Threads  were  forc’d  into  fuch  pofitions,  as  are  ex- 
prefs’d  in  Fig.  2.  -viz-,  they  were  lifted  up  and  bent 
upwards  from  the  Axisol  the  Cylinder. 

All  this  while,  here  was  only  the  fwift  motion  of 
the  Cylinder  round  its  Axis,  without  any  Attrition. 
But  now,  when  I  came  to  apply  my  Hand  to  the 
lower  part  of  this  Glafs  (To  fwiftly  whirl’d  about,) 
and  confequently  to  add  Attrition  to  the  former 
motion  ;  the  Threads  prefently  began  to  change  their  di¬ 
rection.  and  all  harmonioujly  pointed  to  the  center  of  the 
Circle ,  in  tvhofe  Plane  the  Wire  was  plac’d.  Neither 
were  they  at  all  diforder’d  or  flung  out  of  that  pofi¬ 
tion,  by  the  Wind  occafipn’d  by  that  violent  moti¬ 
on  ;  but  (as  if  there  had  been  no  fuch  hurry  of  the 
Air  about  them)  they  ftill  perfifted  in  their  central 
direftion.  And  to  render  it  moft  fenfibly  convincing, 
how  abfolutely  this  Eftett  depended  .upon  the  At¬ 
trition;  I  found  I  could  by  fhifting  the  place  of  the  At¬ 
trition  hither  or  thither ,  draw  the  Threads  towards  this  or 
that  end  of  the  Cylinder but  yet  they  all  ftill  went  uni¬ 
formly  converging  towards  Jome  center  in  the  Axis  of  it ; 
fo  that  they  form’d  thmfelves  into  a  fort  of  Conical 
Surface. 
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Farther;  if  the  Wire  with  its  Ioofe Threads  Was 
revers’d,  fo  as  to  encompafs  the  lower  part  of  the  Cy¬ 
linder,  (as  before  it  did  the  upper  part ; )  yet  the 
Effect  (till  anfwer’d  with  the  fame  exaftnels.  For 
the  Threads  were  all  erected  into  fo  many  (Irait  line Rift 
directing  themfelves  to  a  center  in  the  Axis  of  the  Glafs.  fig- 

Hitherto  the  Axis  of  the  Cylinder  was  plac’d  Ho¬ 
rizontally  ;  in  the  next  place,  I  fet  it  in  a  vertical  pofi- 
tion,  fo  that  it  flood  perpendicular  to  •  the  Plane  of 
the  Horizon ;  in  which  cafe  I  made  ufe  of  a  Wire- 
hoop,  which  was  neceffarily  to  be  plac’d  parallel  to 
the  Horizon,  that  it  might  encompafs  the  Cylinder 
in  the  fame  manner  as  the  Semicircular- Wire  did 
before :  only  one  fmall  part  of  this  circular  Wire 
was  left  open,  to  make  way  for  the  touch  of  the  - 
Hand,  which  was  to  give  the  Attrition.  And  the 
Wire  being  thus  plac’d , .  it  was  evident  that  the 
Threads  (without  feme  external  force  to  fupport  ’em) 
mull  all  flagg  and  hang  perpendicularly  downwards. . 
Yet,  as  foon  as  the  Motion  and  Attrition  were  gi¬ 
ven,  the  Threads  prefently  began  to  be  extended ; , 
and,  as  if  they  were  become  ftiff  and  hard,  form’d 
themfelves  into  an  Horizontal  Plane ;  their  Ioofe  ends 
pointing  to  a  center  in  the  Axis  of  the  Glafs  (as  be- - 
fore.) 

And  thus  in  all  forts  of  Pofitions  whatfoever, 
both  of  the  Wire,  and  of  the  Glafs  too ;  were  the. 
Threads  afted  by  a  fort  of  centripetal  force,  to  the  ; 
Laws  of  which  they  were  always  conformable. 

The  matters  of  Fact  obfervable  in  this  Experi¬ 
ment,  may  be  compris’d  under  thefe  Heads.  . 

The  Continuation  of  a  brisk  Light  between  the 
Hand  and  the  Glafs. 

The- 
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The  Sensible  Force  and  Preffure  of  that  Luminous 
matter ;  which  was  very  eafie  to  be  felt. 

The  Noife  accompanying  the  eruption  of  the  Lumi¬ 
nous  matter,  and  the  Loudnefs  of  it,  which  ren¬ 
der’d  it  diftinguifhable  from  that  of  the  Engine. 

The  Conjlancy  of  the  Light  and  Noife  at  all  Sea- 
fons. 

The  Indifferent  regard  of  this  Light  to  the  prefence 
©r  abfence  of  Heat. 

This  as  to  the  Light. 

As  to  the  Electricity. 

An  Equable  diffnfion  of  Electrical  Matter ,  in  Planes 
parallel  to  the  Balls  of  the  -Cylinder  ;  and  the 
Direction  the  Threads  to  the  center  of  thofe  Cir¬ 
cular  Planes, 

The  tteddy  and  unvaried  Direction  of  the  Threads, 
notwithftanding  tire  Wind  occafion’d  by  the  violence 
of  the  Motion. 

The  Eafie  Excitation  of  the  Eleftrical  Matter  in 
any  of  the  parallel  Planes  of  the  Cylinder,  oc¬ 
cafion’d  by  the  fluffing  of  the  Hand  into  a  new 
place:  Alfo  the  Variation  of  the  Figure,  and  Direction 
of  the  Threads,  confequent  thereupon. 

The  Conjlant  Direction  of  the  Threads  to  fome 
center  in  the  Axis,  in  all  the  Po fit ions  of  the  Wire, 
and  of  the  Cylindrical  Glafs ;  the  Effect  being  ftill 
the  fame,  whether  the  W ire  was  above  or  under ,  or 
the  Glafs  plac’d  with  its  Axis  either  parallel  or  per¬ 
pendicular  to  the  Horizon. 


Some 
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Some  farther  Experiments  relating  to  the  Electricity  . 

of  Glafs.  f 

IT  has  been  fhewn  before,  that  the  ends  of  the 
Threads  which  were  difpos’d  in  the  Semicircu¬ 
lar  Wire ,  wefe,  upon  the  Attrition,  direfted  to  a  Center 
in  the  Axis  of  the  Cj/lindrick  Glafs.  There  are  forae 
other  Obfervations  and  Difcoveries  which  I  have 
fince  made,  relating  to  the  fame  thing  ;  which  are 
no  lefs  furprizing ;  and  which  I  (hall  therefore  here 
give  in  their  order. 


Experiment  I. 

r  '  '  { 
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ITT H E N  the  Attrition  of  the  Glafs  has  been 
\V  continued  a  little  while,  and  the  Woollen 
Threads  laid  hold  of  by  the  Effluvia ;  then,  tho’  the 
Glafs  had  no  motion  at  all,  and  no  Friftion  con¬ 
tinued,  yet  would  all  the  Threads  continue  in  their 
fir  ait  directed  pofiure ,  and  that  for  the  fpace  of  4  or  5 
minutes:  nay,  it  would  fbmetimes  be  longer  be¬ 
fore  they  could  difengage  themfelves  from  the  force 
and  aftion  of  the  Effluvia. 

And  while  the  Effluvia  acted  with  ib  much  vi¬ 
gour,  as  to  fuftain  the  Threads  in  their  Central  Di¬ 
rection  ;  if  a  Finger  (or  any  other  body)  were  put  near 
the  Extremities  or  Pointing  ends  of  the  Threads, 

I  they 


they  would  avoid  and  file  from  it,  juff  as  a  Magnetick 
Needle  does,  when  the  difagreeing  Pole  of  the  Load*- 
ftone  approaches  to  it; 

But  if  the  Finger  were  held  at  about  an  inch 
diftance  from  the  end  of  any  fuch  Thread,*  the 
Thread  would  ( ufualty,  tho’  not  always,)  be  at¬ 
tracted  t wards  it ;  plainly  removing  it  felf  out  of  its 
place,  to  come  nearer  thereto. 

If  any  Body  be  interpos'd  between  the  Glafs  and  the, 
fetid  directed  Thread ;  then  the  Thread,  depriv’d  of 
the  directing  force  of  the  Effluvia,  immediately  re¬ 
turns  to  its  fir  ft  and  natural pofition,  viz,,  fuch  as  its 
own  gravity,  gives  it.  But  ir  that  interpos’d  Body 
be  taken  away  again ,  then  (provided  the  Thread  has 
not  remov’d  it  felf ‘  too  far  out  of  the  reach  of  the 
Effluvia)  it  will  return  again  to  its  central  tendency , 
and  remain  in  it,  till  its  gravity  becomes  too  great 
for  the  decreafing  force  of  the  Effluvia  to  fupport  it 
any  longer  in  fuch  a  Direction.  , 

NB.  I  have  fince  tried  the  fame  thing  with  a  < 
Glafs  Globe,  and  found  that  when  the  Attrition  was 
tig.j.  made,  it  would  attract  the  furrounding  Threads  in  ait' 
fiateV II  manner  of  Pofitions ,  and  direCt  them  to  its  Center.  What 
we  may  obferve  from  hence  therefore,:  is, 

Fir  ft,  The  vigorous  and  lafting  Action  of  the  Efflu -  - 
via,  excited  by  this  Attrition ;  feeing  the  Tenfton  of 
the  Threads  was  ltill  continued,  tho’  the  Friction  , 
and  Motion  of  the  Glafs  were  both  ceafed. 

Secondly ,  A  plain  Inflance  of  a  Repulfive  and  At¬ 
tractive  force.  For  the  Threads  avoided  the  Finger, 
(as  if  afted  by  fome  centrifugal  force,)  when  it  ap¬ 
proach’d  very  near  their  Extremities:  and  at  another, 

di- 
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diftance  ,  fomething  like  a  centripetal  force  would 
Caufe  them  to  incline  and  move  themfelves  towards  if* 
So  -that  in  thefe  fmaller  Orbs  of  matter,  we  have 
fome  little  refemblances  of  the  Grand  Phenomena  of 
the  Univerfe. 

Thirdly ,  The  certain  Dependence  of  this  Phenomenon 
(viz,,  the  extenfion  of  the  Threads )  upon  the  action  of 
jome  Matter ,  whofe  Direction  is  in  (trait  lines  towards 
the  Glafs .  For  upon  the  interpolation  of  any  Body 
between  the  Threads  and  the  Glafs,  they  lofe  their 
regular  extenfion,  and  hang  as  their  own  weight 
caufes  them.  And  what  can  fuch  Interposition  of 
a  Body  poflibly  do  in  this  cafe,  but  only  interrupt 
the  courfe  of  the  Matter  which  is  the  caufe  of 
the  Extenfion,  and  consequently  make  way  for 
the  gravity  ( which  was  overcome  by  a  fuperiour  force 
before)  to  exert  it  felf  again  ? 
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Experiment  II. 
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I  Took  an  Hemifpherical  Glafs  (fuehas  is  reprefen- 

ted  at  Fig .  5.)  of  about  6  inches  diameter :  In-TiauVll 
to  this  I  convey’d  a  Sticky  in  manner  of  an.  Axisy 
which  had  the  Woollen-Threads  ('formerly  made 
ufe  of/ tied  about  it.  The  Glafs  was  fcrew’d  by 
the  Neck  to  one  end  of  a  Spindle ;  and  being  fix’d 
on  the  Machine ,  the  Great  Wheel  was  turn’d,  arid  riatcVtf 
the  Fri&ion  made  on  the  outer  furface  of  the  Glafs, 
as  ufual.  And  now  the  Threads  prefented  a  Phe- 

I  2  nomenon, 
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nomenon  not  a  little  pleafant  and  furprizing  to 
behold ;  but  yet  fuch  as  I  expe&ed  and  hop’d  for, . 
in  the  contrivance  of  this  particular  Apparatus. 
For  here  was  juft  the  Reverfe  of  what  happen’d 
when  the  Semicircular  Wire  was  plac’d  on  the 
out-fide :  That  is,  the  Threads  here  ififued  like  Rays, 
from  a  Center  outwards  ;  as  there  they  converg'd,  to  a 
Center  within „  The  nearer  they  were  to  the  concave 
fur 'ace  of  the  Giafs,  the  farther  their  Extremities 
diverged  from  one  another,  in  this  cafe;  as  in  that 
cafe,  the  nearer  they  were  to  the  convex  furface,  the 
nearer  were  their  Extremities  to  one  another.  In 
either  cafe,  the  Divergency  or  Convergency  was  from 
or  to  fome  Center  in  the  Axis;  and  all  the  diffe¬ 
rence  was,  that  in  the  one  cafe  the  tendency 
was  from  without ,  inwards ;  and  in  the  other,  ’twas 
from  within ,  outwards .  The  appearance  of  the 
/Threads  in  this  laft  Experiment,  was  as  is  reprefen- 
puuWl  ted  at  Fig.  6. 

And  what  was  very  confiderable  farther,  was, 
that  while  the  Threads  lay  in  this  pofition ,  like  fb 
many  Rays  of  a  Circle  extended  ;  if  the  Finger  were 
held  near  the  out-fide  of  the  Giafs,  a  Motion  would 
be  communicated  to  the  point  of  that  Thread  which 
was  neanfi  within :  fb  that  by  the  motion  of  the  Finger 
the  Thread  would  be  driven  any  way  before  it.  And  it. 
would  feem  to  fly  and  avoid  the  Finger,  held  on 
any  fide;  tho*  the  convex  furface  of  the  Giafs  were 
not  touch’d  by  it,  by  i  inch  and  more  fas  I  have 
fometimes  feen.,1  Likewife,  if  the  Threads  were  re¬ 
mov’d  to  the  out  fide,  and  the  Finger  mov’d  about 
within,  the  Threads  would  play  about  with  the 
like  motion.  > 


And 
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And  indeed,  generally  fpeaking,  the  Threads  feem 
to  avoid  the  approach  of  the  Finger :  tho’  I  have  fome~ 
times  obferv’d  them  to  jump  fuddenly  towards  it ,  at 
more  than  an  inch  diftance. . 

From  the  Experiment  now  recited,  we  may  ob- 
ferve, 

The- remarkable:  Uniformity  and"  Agreement  con- 
fpicuous  in  this  Phenomenon ,  with  That  where  the  Threads 
were  difpos^d  on  the  out-fide  of  the  Glafs.  For  in  both, 
the  Threads-  were  direTed ,  according  to  the 
courfe  of  the  matter;  which  in  one  cafe  a&ed  one 
way,  and  in  the  other  the  contrary .  And  by  com¬ 
paring  both,  ’tis  very  plain,  that  there  is  no  more 
than  one  and  the  fame  Caufe  of  both .  For  the  fame  Caufe 
which  in  one  circumftance  (viz.  when  the  Threads 
were  plac’d  on  the  out- fide)  would  make  them  converge 
towards  the  Convex  furface  of  the  Glafs,  would  al~ 
fb  in  the  contrary  circumftance  (viz. .  when  they 
were  plac’d  on  the  in-fide)  make  them  diverge  to¬ 
wards  the  Concave  furface., 

Again,  the  Agreement  anfwers,  not  only  with 
refpe£fc  to  the  Direction  of  the  Threads,  but  alfo  to 
the  Motion  of  them.  For  in  the  former  Experiment, , 
the  Threads  would  fometimes  avoid,  and  fometimes , 
incline  towards  the  Finger:  and  in  the  Experiment 
now  mention’d,  there  were  the  like  Indications  both 
of  a  Centrifugal  and  Centripetal  Force. . 
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Experiment  III.  - 

I  Took  a  Glafs  Globe  of  9  inches  diameter,  which 
being  exhaufled  of  its  Air,  I  fix’d  to  a  Machine, 
to  give  Motion  to  it,  perpendicular  to  the  Horizon. 
And  to  another  Engine  I  fix’d  another  Glafs  Globe, 
plac’d  at  a  diftance  fomething  lefsthanan  inch  from  the 
former  Globe ;  and  having  none  of  its  Air  drawn  out . 
The  Machines  being  fet  to  work,  I  apply’d  my  naked 
Hand  to  die  Globe  which  was  full  of  Air ;  the  Effluvia 
of  which  (excited  by  the  Attrition)  quickly  reach’d 
the  exhaufled  Globe,  and  produc'd  a  Light  on  that 
part  of  it  which  was  neareft  the  other.  Now  here 
was  not  the  Friftion  of  any  other  Body  upon  this 
Glafs,  to  raife  the  Effluvia,  and  produce  a  Light  ; 
there  was  nothing  but  the  bare  Action  of  the  Effluvia 
from  the  other  Globey  which  Effluvia  fupplied  the 
place  of  a  more  folid  Body,  and  made  fuch  an  At¬ 
trition  as  was  neceffary  to  the  prod  u  ft  ion  of  the 
Phenomenon.  The  Light  was  pretty  vigorous,  and 
fpread  it  felf  on  the  Globe  as  far  as  the  Effluvia 
were  capable  of  ftriking  on  it.  Its  Colour  was 
not  near  fo  much  inclined  to  Purple ,  as  it  was 
when  the  Light  was  produc’d  by  the  attrition  of 
the  Hand  :  But  it  would  continue  upon  the 
Globe  for  half  a  minute  or  more,  after  the  moti¬ 
on  of  the  rubb’d  Glafs  had  ceas’d.  On  the  other 
Hand,  if  the  rubb’d  Glafs  were  kept  in  motion, 
the  other  being  at  reft}  the  Light  would  die  pre- 
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As  ^an- Appendix  to  this  Experiment,  I  {hall  ref¬ 
late  another,  much  to  the  fame  purpofe. 

I  took  a  long  Glafs,  whofe  Air  was  exhaufled, 
and  which  had  lain  by  in  thatftate  above  fix  Months. 
After  I  had  rubb’d  this  Glafs  a-  little  with  my 
Hand,  to  clear  it  of  all  Moifture  on  the  furface  ;  I 
field  it  over' the  unexhaujled  Globe,  which  was  then 
in  motion  ;  and  at* the'  fame  time  alfo  I  gave  it r 
(viz,.  the  unexhaufted  Globe)  an  Attrition  with  my 
Hand  ;  upon  which  there  were  immediately  large 
and  furprizing  FI  a- be  s  of  Light  produc’d  in  the  long 
Glafs,  tho’  it  neither  touch’d  the  moving  Globe, 
nor  was  provok’d  it  felf  by  any  immediate  fenfible 
Attrition. .  . 

The  Matters  of  Fad;  afforded  by  this  whole  Ex¬ 
periment,  are  reducible  to  the  following  Heads. 

The  Production  of  a  continued  Light  on  one  Glafs  ex- 
haujled  of  its  Air,  by  another,  at  a  dijlance  from  it,  being 
rubbed  while  it  was  full  of  Air :  both  being  in  motion,  ’ 
but  one  only  rubb’d. 

The  Continuance  of  the  Light  on  the  exhaufled  Glafs ,  for  ' 
feme  time  after  the  Motion  of  the  other  Glafs  is  at  an  end . 

The  fudden  Leafing  of  the  Light,  when  the  exhau- 
fied  Glafs  is  at  reft,  tho>  the  full  Glafs  (on  which  alone  the 
attrition  is  made )  1  be  kept  in  motion. 

The  Production  of  an  interrupted  Flajhing  Light  upon 
an  exhaufled  Quiejcent  GlaJ's ,  held  over  another  unex¬ 
haujled  one  in  motion  •,  the  unexhaujled  one  being  rubPd  ■ 
at  the  fame  time. 


but  immediately  recover’d  agairt, 
tion  given  to  it.. 


And  from  hence  we  may  obferve, ; 
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■  Thfe$$?0  land  Vigorous  Action  of  the  Effluvia* 
'by  which  they  perform  the  Office  of  a  [did  Body*  In 
other  Experiments,  Lights  were  produc’d  by  the  at- 
tritlon  of  one  [olid  Body  again]}  another:  but  here  a 
.Light  is  produc’d  by  the  jrifHon  of  a  very  fuhtile  Fluid 
,  upon  a  Solid .  So  that  this  may  come  in,  afnongft  many 
^others,  as  an  inftance  of  the  powerful  Effects  of  [mail 
.Bodies,  when  put  into  brisk  and  ^vigorous  motions. 

i  Secondly,  The  great  Inter ejf}  which  the  motion  of  the 
exbaufted  Glafs  has  in  the  continuance  and  prefer  vat  ion 
of  the  Light :  For  if  That  be  ftop’d,  the  Light  dies 
away  prefently, f  tho’  the  unexhaufted  Glafs  be  in 
i  motion.  And  indeed  *tis  evident,  that  the  Aftion  of 
the  Effluvia  upon  the  faid  exhaufted  Glafs,  is  more 
extenfive,  (and  fo  capable  of  producing  more  confi- 
derable  Effe£ts,)  when  that  Glafs  is  in  motion,  and 
the  parts  of  it  confequently  fuccefflvely  expos’d,  by 
a.  quick  Revolution*  to  the  ft  roaks  of  tliofe  Effluvia; 
than  when  it  is  at  reft,  and  the  Effluvia  beat  only 
on  one  and  the  fame  particular  part  of  the  Surface. 

And  this  is  effe&ually  confirm’d  by  the  Obfervation 
of  the  kind  of  Light  produced  on  the  exhaufted  quie- 
fcent  long  Glafs :  For  that  was  not  a  continued ,  but  a 
Elajhing  Light ;  that  is,  fuch  as  difappear’d  as  foon 
as  it  was  produc’d  on  the  Surface  of  that  quiefcent 
Glafs. 

Thirdly,  The  difference  in  Degree  and  Intenpty  of 
the  Colour ,  which  the  different  Circumjiances  of  the 
Friction  are  capable  of  producing.  For  the  Light  produc’d 
by  the  Attrition  of  the  Effluvia  did  not  come  near,  as 
to  the  degree  of  Purple ,  to  that  Light  which  was 
produc’d  when  the  Attrition  was  made  by  the  Hand. 


An 
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jin  Account  of  an  Experiment ,  confirming  the  Production 
of  Light  by  the  Effluvia  of  one  Glafs  fatting  on  ano- 


HAving  obferv’d  that  the  Effluvia  of  Glafs, 
when  they  fell  on  an  exhaufted  Glafs  in  mo¬ 
tion,  would  exhibite  fuch  an  appearance,  as  if  it 
were  rubb’d  by  a  vifible  folid  Body;  I  thought 
this  further  Confirmation  of  it  would  not  be  unac¬ 
ceptable.  I  took  a  large  Receiver,  of  fuch  a  form 
as  is  exprefs’d  by  a  a  a  a ;  (  Fig.  x .)  within  the  Body  rhu  III 
of  which  I  fix’d  another,  of  fuch  a  form,  and  in 
fuch  pofition,  as  is  represented  by  b  b  b  b.  Their 
Axes  were  parallel  to  the  Horizon,  and  fix’d  one 
within  another  at  c  c.  The  outward  Surface  of  the 
inward  Glafs  was  at  leaft  an  incfi  diftant  from  the 
inward  Surface  of  the  outward  one :  and  they  were 
both  turn’d  by  two  large  Wheels  dddd,  whofe 
Bands  related  to  the  fmall  Wheels  e  e  e  e,  fix’d  on  the 
Axes  of  the  Glades.  Before  the  Glalfes  were  thus 
adapted  to  each  other,  the  innermoft  was  exhau¬ 
fted  of  its  Air ;  and  then  being  fet  as  the  Figure 
defcribes,  I  order’d  that  Wheel  only  to  be  moved 
which  gave  motion  to  the  great  Glafs.  The  Thought 
which  guided  this  Procefs,  was  this ;  that  when 
the  Effluvia  of  the  great  Glafs  (by  the  application 
of  my  Hand  upon  it)  fhould  reach  the  other ;  this 
other,  notwithftanding  it  was  at  reft,  would  never¬ 
theless  be  influenc’d  by  the  Effluvia,  and  give  a 
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light.  The  Effe&  anfwer’d  my  Expectation ;  for 
the  Light  appear’d,  and  fpread  it  felf  in  numerous 
branches  all  over.  This  done,  I  caus’d  the  other 
Wheel  (viz.  that  which  gave  motion  to  the  includ¬ 
ed  Glafs,)  to  be  turn’d ;  and  then  the  Light  became 
much  more  confiderable,  and,  I  think,  the  greateft 
that  has  yet  been  produc’d  in  any  Experiment 
made  on  this  Subjefb  And  I  doubt  not,  but  ’twould 
have  been  much  more  confiderable,  had  the  inward 
Glafs  fitted  fo,  as  nearly  to  touch  the  inward  fur- 
face  of  the  outer  Glafs;  the  Effluvia  of  which  (as 
it  appears  to  me)  would  then  have  been  capable  of 
acting  with  more  vigour  on  the  inclos’d  exhaufted 
moving  Receiver. 

Having  in  the  next  place  caus’d  both  the  great 
Wheels  to  turn  the  Glalfes  one  and  the  fame  way, 
with  as  equal  a  degree  of  Velocity  as  they  could ; 
I  did  not  find  but  the  Light  was  then  as  ftrong, 
as  when  their  motions  were  juft  the  reverfe.  So 
that  fas  far  as  I  can  perceive)  neither  the  contrariety 
nor  agreement  of  the  Motions  does  contribute  any 
thing  to  this  Phenomenon  ;  but  Motion  it  felf 
(without  any  particular  Rules  or  Limitations,)  is  ab- 
folutely  neceifary :  As  this,  and  the  whole  Courfe  of 
Experiments  on  this  Head,,  abundantly  fhews. 

I  obferv’d  farther,  that  tho’  the  Effluvia  feem’d 
to  be  equally  diftributed  on  the  outward  furface  of 
the  inward  moving  Glafs ,  yet  the  Light  appeal’d 
moft  vigoroufly  on  that  fide  of  it  next  the  Attrition. 
And  when  either  of  the  Glaffeswasat  reft,  the  other 
continuing  in  motion,  (1  fay  either ;  for  upon  Trial 
I  found  very  little  difference  either  way ; )  the  ap¬ 
pearance.  of  the  Light  would  remain  a  confidera¬ 
ble  time  within  the  exhaufted  Glafs ,  till  the  Efflu¬ 
via  of  the  other  were  no  longer  capable  of  a&ing 

with*. 
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"with  a  force  upon  it ,  requifit  to  produce .  the 
Effeft.  rTwas  not  a  little  furprizing  alfo  to  obferve, 
that  after  both  GlalTes  had  been  in  motion  for 
fome  time,  and  the  Hand  applyM  during  that  time 
to  the  furface  of  the  outer  one,  that  then,  the  Motions 
both  ceafing,  and  no  Light  appearing  at  all ,  if  I 
did  but  approach  my  Hand  again  near  the  furface  of 
the  outer  Glafs,  there  would  be  Flafhes  of  Light 
(like  Lightning)  produp’d  in  the  inward  Glafs •  juft 
as  if  the  Effluvia  from  the  outer  Glafs,  had  been 
pufh’d  with  more  force  upon  it  by  means  of  the 
approaching  Hand. 

The  matters  of  Fa£t  afforded  by  this  Experiment, 
may  be  compris’d  under  the  following  Heads. 

The  Production  of  a  Light  by  the  Effluvia  of  the  outer 
circulating  Glafs ,  falling  on  the  inward  quiefcent  one . 

The  Extraordinary  Augmentation  of  the  Light ,  upon 
the  circular  motion  of  the  inner  Glafs  together  with  the 
outer  one . 

The  Conflant  andVnvaried  fate  of  the  EffeCt  fas  to  the 
Vigour  aud  Strength  of  the  Light,)  whether  the  two 
Glajfes  were  moved  the  fame  or  the  contrary  way . 

The  moft  vigorous  appearance  of  the  Light  upon  the 
fide  next  the  Attrition,  when  both  the  Glajfes  were  mov'd*, 
notwithftanding  the  Effluvia  feem'd  equally  diflributed  on 
the  furface  of  the  inward  Glafs . 

The  Continuance  of  the  Light  in  the  exhaufled  inner 
Glafs  till  the  Force  of  the  Effluvia  was  J] lent ;  when  either 
Glafs  was  in  motion ,  and  the  other  at  reft . 

The  Flafhes  of  Light  produc'd  upon  the  inner  Glafs, 
by  the  approach  of  the  Hand  to  the  outer  one ,  no  Light  at 
all  appearing  before :  both  Glajfes  being  then  quifcent ,  tho 7 
both  had  been  in  motion,  and  the  outward  one  rubb'd  all 
the  time  of  the  Motion . 

K  2  Query  r. 
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_  # 

Query  i .  Why  Is  a  Medium  fo  very-much-rarefied, 
(as  that  in  the  exhaufted  Receiver)  requifite  to  pro¬ 
duce  a  Light  ? 

•  ■  '  _ j-- 

Query  2.  Does  not  this  Light,  produc’d  by  the  At¬ 
trition  of  the  Effluvia,  fhew,  that  Minute  and  Fluid 
Bodies,  when  put  in  violent  motion,  are  capable  of 
performing  the  fame  Effefts  as  others  of  a  more 
grofs  and  folid  Nature  ? 


SECT, 
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SECT.  III. 

An  Experiment  fhewing  the  ‘Difficulty  of  feparating 
two  Hemifpheres,  upon  the  injecting  an  Atmo- 
fphere  of  Air  on  their  outward  Surfaces ?  with* 
out  exhaufling  the  included  Air.. 

THE  belli  Proof  that  can  be  given  of  the  Truth 
of  any  Hypothefis,  is,  that  the  Experiments' 
made  for  that  end,  do  all  of  them,  and  every  way 
agree :  That  trying  Nature  on  one  fide,  and  on  the 
other,  yet  every  way  fhe  Hill  confelfes  the  lame 
thing.  Thus  with  refpeft  to  the  nature  of  Sounds ; 
’tis  demonftrable  that  the  Air  is  the  proper  Vehi¬ 
cle  or  Medium  for  the  propagation  of  them  ;  be- 
caufe  Sounds  do  not  only  lejfen  and  grow  weaker ,  ac¬ 
cording  to  the  degrees  of  the  Air’s  Rarefaction ;  but 
alfo  become  more  intenfe  and  firong ,  according  to 
the  degrees  of  its  Condensation.  And  I  offer  the  fol¬ 
lowing  Experiment,  to  fhew,  that  we  have  the  very 
fame  degree  of  certainty  of  the  PrefTure  and  Gravi¬ 
tation  of  the  Air;  in  that  the  very  fame  Effe&is 
produced,  when  we  make  ufe  of  a  condens'd  Atmo- 
fphere  to  work  againft  common  Air,  as  when  we 
make  ufe  of  common  Air  to  work  againft  a  very-much- 
rarefied  Medium  or  Vacuity.  This  Experiment,  I. 
hope,  will  be  no  Iels  than  decilive  of  the  Point  fa 
long  in  agitation  ,  and  fet  the  Truth  free  even  from 

any 
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any  poffibility  of  being  attack’d  by  the  Obje&ions 
of  the  Favourers  of  Suction  and  the  Funicular  Hy- 
pothefis.  ’Tis  true,  the  Doctrine  of  the  Air’s  Pref- 
fure  has  been  fairly  and  clearly  demonftrated  by  a 
great  number  of  Experiments,  already  made  for  that 
purpofe.  But  ftill  thefe  People  have  found  fome 
Shifts  and  Subterfuges,  by  which  they  have  made  a 
fhew  of  evading  the  Conclufive  Force  of  the  Expe¬ 
riments.  They  have  ftill  had  room  left  to  fay  fome- 
thing  or  other,  which,  how  little  foever  it  has  real¬ 
ly  been  to  the  purpofe,  has  yet  ferv’d  to  keep  the 
Controverfie  alive,  and  make  the  Unskilful  or  Un¬ 
thinking  believe  they  had  fome  Probability  on  their 
fide.  Now,  to  fhew  how  unreafonable  thofe  Eva- 
fions  hitherto  made  ufe  of,  have  been;  as  alfoat 
once  to  fetthe  matter  in  a  fatisfaftory  Light ;  I  pro¬ 
ceeded  In  the  manner  following. 

I  tookaftrong  Glafs  Receiver,  open,  and  arm’d 
with  Brafs  Hoofs  at  top  and  bottom;  in  which  I 
plac’d  two  Brafs  Hemijpheres ,  joyn’d  together  on  a 
wet  Leather  at  b  b  b  b  (the  diameter  being  j  |  inches), 
as  alfo  a  Mercurial  Gage  reprefented  by  cccc.  To 
the  Brafs  Hoofs  were  applied  two  Brafs  Plates  dddd, 
with  wet  Leathers  between  them.  To  the  up¬ 
per  Hemifphere  was  fcrew’d  a  large  Brafs  Wire  ee, 
that  pafs’d  through  a  Box  of  Leathers  ff,  which 
was  fcrew’d  on  the  upper  Plate;  and  this  Wire 
could  eafily  be  mov’d  up  and  down  without  fuffer- 
ing  any  Air  to  pafs  in  along  with  it.  This  move- 
able  Wire  had  a  Cock  g  g  g  g  fcrew’d  at  the  upper 
part  of  it,  thro’  which  the  Air  was  to  be  injefted. 
In  this  manner  were  the  upper  and  lower  Plates 
firmly  fcrew’d  to  the  Receiver  by  the  Frame  and 
Pillars  hhhhhh. 


Thefe 
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Thefe  things  thus  provided  ;  an  Atmofphere  of 
Air  was  thrown  into  the  Receiver;  the  quantity 
of  which  injeftion  was  eafily  difcover’d  by  the  fore- 
mention’d  Gage  cccc;  the  Air  therein  poffeffing 
but  half  the  (pace  it  did  before.  When  this  was 
done,  the  Syringe  i  i  was  taken  off,  and  an  Iron 
with  an  Eye,  reprefented  by  kk,  was  fcrew’d  on  in 
its  place;  by  which  means  the  whole  Apparatus 
was  fufpended  on  a  Triangle  11111.  (Note,  that  the 
•  moveable  Wire  and  upper  Hemifphere  related  to 
this  Iren ;  all  the  reft  being  part  of  the  weight  made 
ufe  of  to  feparate  them.)  After  this,  the  Scale 
which  hung  at  the  Bottom  had  fo  much  weight  put 
into  it,  that  all  together  made  full  140  pound  ;  and 
nothing  lefs  then  this  weight  of  140  pound,  would 
part  the  Hemifpheres;  fo  powerful  was.  the  Force 
and  Preffure  of  the  Atmofphere  injefled  on  their 
outward  Surfaces ,  to  hinder  that  Separation  and 
keep  them  together..  Now  how  thofe  that  efpoule  - 
the  Funicular  Hypothefis,  or  that  of  Suction,  will5 
folve  this  from  their  Principles,  I  can’t  imagine ! 
For  how  is  it  poffible  that  any  thing  of  that  kind 
ihould  take  place  in  the  matter  before  us  ?  How  and 
which  way  does  any  Suction  drive  thefe  two  He¬ 
mifpheres  together  with  fuch  a  force  ?  or  where’s  - 
any  room  for  a  Funiculus ,  that  may  be  imagin’d  to ; 
be  the  caufe  of  their  Union  and  Compreflion  ?  I  can’t 
fee  but  the  Matter  of  Fact  is  plainly  beyond  all 1 
Exceptions;  and  that  What  I  have  propos’d,  is  no  • 
lefs  than  an  Experimentum  crucif.  Therefore, 

Corollary.  From  hence  the  DoUrine  of  the  Prejfure •- 
of  the  Air  is  certain.  , 
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For  there  can’t  poffibly  be  any  tiling  affign’d  as  the 
Caufe  of  this  Compreffion  of  the  Hemifpheres,  but 
the  Preffure  of  the  external  condens’d  Air  on  their 
Surfaces.  For,  whatever  other  Caufe  any  one  Ihall 
think  fit  to  aflign  ;  it  may  eafily  be  fhewn  to  be 
impoffible,  from  the  Circumftances  of  this  Experi¬ 
ment.  From  whence  the  certainty  of  the  Preffure  of 
the  Air  being  eftablifh’d,  I  may  fairly  conclude,  that 
the  fame  Principle  was  the  Caufe  of  the  Compref¬ 
fion  of  the  Hemifpheres  in  the  common  Magdeburg 
Experiment  alfo.  For  Nature  would  not  do  it  by 
Frejjure  here,  and  by  Sultion  there:  This  would  be 
fuchan  unequal  afting,  that  the  Wifdom  and  Sim¬ 
plicity  of  Nature  is  by  no  means  to  be  blemifh’d 
with  fuch  an  Imputation. 

And  therefore  I  think  I  may  venture  to  affirm, 
That  all  the  Objeftions  that  have  been  made  againft 
this  Do&rine,  have  (at  beft)  been  the  Refult  of  no¬ 
thing  elfe,  but  fallacious  and  miftaken  Reafonings. 

However,  to  prevent  all  Scruples  in  Them  that 
may  be  apt  to  retain  any  Doubt  of  the  Air’s  Preifure, 
I  fhall  add  one  or  two  convincing  Circumftances 
more. 

Firji,  Having  caus’d  the  fame  two  Hemifpheres 
to  be  exhaufted  of  their  Air,  and  none  but  the  com¬ 
mon  open  Air  being  about  their  outward  Surfaces ; 
I  found  that  the  fame  weight  was  requir’d  to  feparate 
them  then,  as  was  requir’d  for  their  feparation  when 
they  were  full  of  common  Air  and  had  an  Atmofphere 
of  Air  condens’d  on  their  outward  Superficies. 

Secondly ,  Having  exhaufted  the  included  Air,  I  in¬ 
jected  an  Atmofphere  (the  fame  quantity  as  in  the 
former  Experiment )  on  the  external  Surfaces  of  the 

He- 
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Hemifpheres;  and  then  I  found  that  280  pound  (which 
was  double  the  weight  before  requir’d)  was  not  fuf- 
ficient  to  feparate  them :  I  was  unwilling  to  add 
more  weight  (tho’  I  knew  a  fmail  addition  muft 
have  done  it)  for  fear  of  breaking  fome  of  the  wea¬ 
ker  parts  of  the  Machine,  which  might  have  been  in 
danger  by  the  fall  of  fuch  a  weight ;  the  Experi¬ 
ment  being  full  and  concluuve  without  it. 

Now,  what  can  be  a  plainer  Demonftration  (even 
to  Senfe, )  of  the  Preffure  of  the  Air,  than  this? 
Here  was  no  greater  quantity  of  Air  injefted  on 
the  out-fide  of  the  Hemifpheres,  than  when  the  Com¬ 
mon  Air  was  left  within  them ;  and  yet  they  were 
prefs’d  together  by  a  force  above  twice  as  great  as  that 
in  the  former  cafe :  (  for  the  force  that  comprefles, 
is  always  proportionable  to  the  weight  requifite  to 
make  the  feparation.)  Therefore  that  fame  Air, 
contiguous  to  their  outward  Surfaces,  f  refs’’ d  againft 
thofe  outward  Surfaces ;  and  that  with  a  force  a- 
bove  twice  as  great  as  it  did  in  the  former  cafe. 
This  Property  of  the  Air  therefore,  is  certain  be¬ 
yond  all  difpute. 


L 
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An  Experiment  concerning  the  “Proportion  of  the 
weight  of  Air,  to  the  weight  of  an  equal  hulk 
of  Water ,  without  knowing  the  abfolute 
tity  of  either. 

I  Took  a  Bottle  which  held  more  than  3  Gallons* 
(but  how  much  more,  we  have  no  occafion  at 
prefent  to  take  notice  of,)  and  of  a  form  fomething 
oval  :  which  Figure  I  made  choice  of,  for  the  ad¬ 
vantage  of  its  more  eafie  Libration  in  Water.  Into 
this  Bottle  I  put  as  much  Lead  as  would  ferve  to 
fink  it  below  the  Surface  of  the  Water.  And  the 
reafon  why  I  chofe  rather  to  have  the  weight  of 
Lead  inclos’d  within  the  Bottle,  than  fix’-d  any  where 
on  the  out-fide,  was,  to  prevent  the  Inconveniences 
which  in  the  latter  cafe  muff  needs  have  arofe  from 
Bubbles  of  Air:  For  thefe  Bubbles  would  have  inevitably 
adher’d  to,  and  lurk’d  in  great  plenty  about  the  body 
of  the  Weight,  had  it  been  plac’d  on  the  out-fide : 
Which  mult  have  caufed  fome  Errors  in  the  Com¬ 
putations  of  an  Experiment  that  requir’d  fo  much 
exa&nefs  and  nicety. 

Thefe  things  thus  provided ;  the  Bottle  (contain¬ 
ing  Common  Air  fo  clos’d  up,)  was  by  a  Wire  fu- 
fpended  in  the  Water,  at  one  end  of  a  very  good 
Balance  •  and  was  counterpoiz'd  in  the  Water  bj  a  weight 
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grains  in  the  oppofite  Scale.  Then  being 
taken  out  of  the  Water  and  fcrew’d  to  the  Pump, 
in  5  minutes  time  it  was  pretty  well  exhaufted , 
the  Mercury  in  the  Gage, Handing  at  near  29!  inches. 
After  which  ('having  turn’d  a  Cock  that  fcrew’d 
both  to  the  Bottle  and  the  Pump,  and  fo  prevented 
the  Air’s  return  into  it  again,)  it' was  taken  off 
from  the  Pump,  and  fufpended  as  before,  at  one 
end  of  the  Balance  in  the  Water.  And  now  the 
weight  of  it  was  but  1751  grains  ;  which  therefore 
fubtracted  from  558!  grains  ( the  weight  of  the  Bot¬ 
tle  with  the  inclos'd.  Air ,  before  it  had  been  applied  to  the 
Air  Pump,)  gave  for  the  difference  183  grains ;  which 
difference  muff  eonfequently  be  the  weight  of  the 
quantity  of  Air,  drawn  from  the  Bottle  by  the 
Pump. 

Having  thus  determin’d  the  weight  of  the  ex¬ 
haufted  Air,  a  Cock  was  open’d  under  Water,  up¬ 
on  which  the  Water  was  at  firft  impell’d  with  a 
confiderable  violence  into  the  Bottle,  (tho’  this  force 
abated  gradually  afterwards ; )  and  continued  to 
rufh  in,  till  fuch  a  quantity  was  enter’d,  as  was 
equal  to  the  bulk  of  the  Air  withdrawn.  And  then 
the  Bottle  being  examin’d  by  the  Balance  again, 
was  found  to  weigh  162132  grains:  From  which 
fubtrafting  1751  grains,  (the  weight  of  the  Bottle  with 
the  (mail  remainder  of  included  Air ,  after  it  was  taken 
from  the  Air-Pump ,)  there  remains  16x9561  grains, 
for  the  weight  of  a  maffe  of  Water  equal  in  bulk  to  the 
quantity  of'  Air  exhaujled.  So  that  the  proportion  of 
the  weights  of  two  equal  bulks  of  Air  and  Water,  is  as  . 
183  to  161956!;  which  is  as  1  to  885777;  or,  in 
round  Numbers,  as  1  to  885.  » 

'■  L  2 
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And  there  are  two  things  particularly  obferva- 
ble  in  this  Experiment. 

Firfl  ,  That  in  making  it  after  this  manner, 
one  need  not  be  very  jbllicitous  About  a  nice  and  Ac¬ 
curate  Exhauftion  of  the  Receiver.  The  Succefs  of 
the  Experiment  does  not  at  all  depend  upon  it ; 
for  to  what  degree  foever  the  Exhauftion  be  made, 
it  muft  ftill  anfwer  in  proportion  to  the  quantity 
taken  out.  Neither  can  any  more  Water  poffibly 
enter  into  the  Receiver,  than  what  will  juft  fup- 
ply  the  place  and  fill  up  the  room,  deferted  by  the 
exhaufted  Air. 

But,  Secondly ,  The  Seafon  of  the  Tear .  is-  to  be  con¬ 
sider'd  in  making  of  this  Experiment.  I  made  it  in  the 
warm  Month  of  May ;  the  Mercury  in  the  Barome¬ 
ter  ftanding  at  the  fame  time  at  29/0  inches. 

From  whence  ’tis  reafonable  to  conclude  that  a 
fenfible  Difference  would  arife,  were  it  to  be  tried 
in  the  Months  of  December  or  January ,  when  the 
State  and  Conftitution  of  the  Air,  is  ufually  dif¬ 
ferent  from  what  ’tis  in  the  foremention’d  Month. 

i 
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An  Experiment  /hewing  that  the  A/cent  of  Liquids  « 
in  [mall  Tubes  open  at  both  ends 5  is  the  fame 
in  Vacuo  as  in  the  open  Air .i 

I  Took  three  [mail  Tubes  of  different  diameters,  and 
fix’d  them  in  a,  piece  of  Cork,  in  an  exaft  per¬ 
pendicular  pofition :  Alfo  their  lower  Orifices  were : 
let  as  nicely  in  one  and  the  fame  Horizontal  Plane  as  I 
could.  This  Cork  I  fatten’d  to  a  Wire,  which 
pafs’d  thro’  fome  Cottars  of  Leather ,  included  in  a 
Box  on  the  upper  Plate  of  the  Receiver ;  by  which 
means  I  could  at  pleafure  elevate  or  deprefs  the 
fmall  Tubes,  without  any  danger  of  the  Air’s  get- 
ting  in.  Then  fome  Water,  which  was  tinged  See  Fig^ 
with  a  deep  Colour,  being  fet  on  the  lower  Plate ; rlau  IIa 
the  fmall  Tubes  (which  had  never  been  wetted^ 
were  drawn  to  the  upper  part  of  the  Receiver  by 
the  help  of  the  foremention’d  Wire.  And  the  Air 
being  exhaufted,  the  faid  Tubes  were  made  tode- 
fcend  (by  the  fame  Wire  which  drew  them  upj  till 
their  lower  Orifices  were  immers'd; jujl  below  the  jur~ 
face  of  the  tinged  Liquid.  This  was  no  fooner  done,  . 
but  the  Liquor  mounted  up  in  each  of  them  to  a 
confiderable  height  above  its  Jurfacg  in  the  Bafbn  ;  but  • 
higher  in  the  [matter  Tubes  than  in  the  larger  ones , 

And,  what  was  farther  worth  notice,  the  Liquid. 

fo 
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fo  elevated  was  alfo  retain’d  in  thefe  final!  Tubes, 
tho’  their  lower  Orifices  were  lifted  out  of  the  W a- 
ter. 

Upon  the  re-admiffion  of  the  Air,  the  Fluid  flood 
at  the  very  fame  elevation,  in  each  of  the  Tubes, 
as  it  did  before.  What  height  foever  it  mounted  to 
in  Vacuo  ;  it  preferv’d  the  fame,  without  the  leaft  fen- 
fible  alteration,  when  the  Air  was  permitted  to 
have  free  accefs  to  it  again. 

So  that  the  Matter  of  Fa£t  obfervable  in  this  Ex¬ 
periment,  is  contain’d  under  thefe  two  Heads. 

Firfi,  That  the  Fluid  rofe  in  the  J, mall  Tubes  in  the 
Fxhaufled  Receiver . 

Secondly ,  That  the  admijjion  of  the  Air  made  no  change 
in  the  Fieight . 

From  both  which  put  together,  it  follows  di- 
reftly  fas  I  take  it )  that  the  Air  is  not  the  Caufe  of 
the  Rife  of  Liquids  in  fmall  Tubes .  For  if  it  be,  how 
then  does  the  Liquid  come  to  rife  in  the  exhaufted 
Receiver  ? 

If  it  be  laid,  that  the  Vacuum  is  not  a  perfeft 
one,  and  there  is  fome  portion  of  Air  left  in  the 
Receiver;  I  enquire  then,  if  that  fmall  portion  of 
very-much-weaken’d  Air  left  in  the  Receiver  was 
fufficient  to  raife  the  Fluid  to  fuch  a  height ,  would 
not  a  new  force  of  Air  let  in,  have  made  an  alte¬ 
ration,  and  carried  it  yet  to  a  greater  height  ?  If 
the  Liquid  rifes  by  means  of  that  Air  left  in  the 
Receiver ,  ’tis  certainly  by  vertue  of  its  PrefTure  on 
the  Surface  of  the  Stagnant  Fluid,  into  which  the 
Orifice  of  the  fmall  Tube  is  put :  And  therefore 
when  that  PrefTure  is  ftrengthned  by  the  force  of  a 
new  quantity  of  Air  admitted  in,  this  more  power- 
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ful  Caufe  fhould  produce  a  greater  Effect;  and  the 
Fluid  fhould  rife  higher:  Which  yet  it  does  not*, 
but  keeps  at  the  fame  unvaried  height.  From 
whence,  I  think,  I  may  without  fcruple  conclude, 
that  the  Air  has  nothing  at  aft*  to  do  in  this  mat¬ 
ter  :  For  ’tis  plain  Faft,  that  the  abfence  of  it  does  . 
not  hinder,  nor  its  prefence  help  the  EffeQ: :  And  ’ 
what  neither  helps,  nor  hinders,  no  Philofophy  in, 
the  World  will  allow  to  be  a  Caufe. 

Befides,  if  to  the  Matter  of  Fa£t  afforded  by  this 
Experiment,  we  add  a  ConfidetAtion  or  two  more,, 
it  will  render  the  Argument  yet  more  fenfibly  con¬ 
vincing.  For  Liquids  will  rife  in  fmall  Tubes,  in  the 
open  Air  (as  we  lee  every  day:)  Again,  they  will 
keep  the  fame  height  they  have  rifen  to  i nPleno,  after  - 
the  Air  be  drawn  out  and  they  be  left  in  Vacuo* , 
Now  joyn  thefe  two  Confiderations  with  the  for* 
mer,  and  I  think  it  renders  the  Evidence  as  com-  * 
pleat  as  can  be  defired.  For  if  Fluids  will  rife  (in 
fmall  Tubes)  in  the  open  Air ,  and  alfo  in  the  empty  ’ 
Receiver ;  And  if  they  will  keep  their  height  they 
rofe  to  in  Pleno,  tho’ you  make  a  Vacuum ;  and  keep  ^ 
their  height  they  rofe  to  in  Vacuo,  tho5  you  make  kx 
Plenum ;  then  7tis  manifeft,  that  this  Phenomenon . 
is  abfolutely  indifferent,  with  refpeft  either  to  the  . 
Prefence  and  Action ,  or  to  the  Abfence  and  Non-aEtion  of 1 
the  Air  j  and  therefore  that  the  Air  it  feif  cannot.; 
be  the  Caufe  of  it*. 

I  would  farther  add  here  an  Observation  or  two  . 
that  I  have  made,  concerning  the  Properties  pf  thefe  • 
fmall-  Tubes*. 
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Fir  ft,  If  a  fmall  Tube  be  bent  into  the  form  of 
a  Syphon,  then  obfierve  how  high  the  Liquid  would  of  k 
felf  rife  in  the  [barter  Leg  of  juch  a  Syphon,  if  it  were 
immers'd  in  Watery  for  the  Orifice  of  that  floor  ter  Leg 
of  finch  a  Tube ,  mufi  always  be  at  leaf  ns  far  below  the 
fur  face  of  the  ftagnant  Fluid  as  that  Height  amounts 
to  ,  before  it  will  run  out  at  the  longer  Leg*  Which  is 
a  pretty  remarkable  difference  between  thefe  fmall 
and  the  vulgar  larger  Syphons.  For  in  Thofe  we 
are  not  limited  to  any  certain  and  particular  depth, 
at  which  the  Orifice  of  the  fhorter  Leg  muft  be 
placed  before  the  Water  will  run  out  at  the  longer  :  „ 
But  in  Syphons  made  of  very  minute  Tubes,  fuchca 
Liquids  will  fpontaneoufly  elevate  themfelves  in,  there 
is  requir’d  a  certain  depth  at  leaft,  for  the  immerfion 
of  the  Orifice  of  the  fhorter  Leg ;  fince  all  Depths  lefs 
than  the  Height  of  the  fpontaneous  Afcent,  will  caufe 
no  effufion  of  the  Liquid  out  of  the  Orifice  of  the  lon¬ 
ger  Leg. 

And  from  hence  ’tis  an  obvious  Corollary ,  That  in 
fmall  Syphons,  whofie  Orifices  are  of  different  diameters,  thofe 
need  to  be  plunged  to  the  leaf  depth  (for  caufing  the  Water 
to  run  out  at  the  other  Leg,)  whofie  Orifices  are  the  Ur- 
geft.  For  in  Tubes  of  the  largeft  Orifices,  the  Fluid 
afcends  of  it  felf  to  the  leaft  height.  Wherefore  fince 
in  order  to  the  running  of  the  Liquor,  the  depth  of 
the  Immerfion  muft  be  (at  leaft)  equal  to  the  height 
of  the  fpontaneous  Afcent;  it  apparently  follows, 
that  Syphons  of  a  larger  Orifice  will  run  at  a  lefs 
depth  of  the  fhorter  Leg’s  immerfion  below  the  Sur¬ 
face  of  the  ftagnant  Liquid,  than  thofe  of  a  narrower 
Orifice  will  do* 

Secondly , 
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Secondly ,  By  Trials  made  with  Tubes  of  various 
fizes  and  proportions,  I  found  this  to  be  a  conftant 
and  perpetual  Rule  ;  viz.  That  fo  much  of  the  Liquor 
would  always  remain  fufpended  in  them ,  when  lifted  up 
out  of  the  Hagnant  Fluid  •  as  would  be  elevated  above  the 
Surface  of  it ,  while  they  were  immers'd  in  it.  From 
whence  it  follows,  that  fome  Caufe  (whatfoever  it 
be)  which  concurrs  to  the  elevating  of  the  Fluid  in¬ 
to  the  Tube,  while  it  is  immers’d ;  does  contribute 
as  powerfully  to  keep  it  at  the  fame  height,  after 
the  Tube  is  taken  out  of  the  ftagnant  Liquid, 


An  Account  of  an  Experiment  ?  concerning  the 
quantity  of  Air  produced  from  a  certain  quanti¬ 
ty  of  Gunpowder  fired  in  Common  Air. 

v  ft 

I  Took  a  fine  Glafs  Tube,  about  $6  inches  long,  the 
diameter  of  whofe  Bore  was  near  i  of  an  inch. 
The  upper  Orifice  had  a  Ferrel ,  foder’d  to  a  Screw 
.  cemented  on  it,  to  which  was  fcrew’d  a  Cock :  The 
lower  Orifice  was  quite  naked  and  open,  it  being 
no  way  needful  to  have  any  guard  fet  on  that 
part.  Near  the  upper  part  of  this  Tube,  in  the 
in-fide,  was  fix’d  a  piece  of  Cork,  notch’d  on  its  • 
edges,  to  give  the  greater  fcope  and  liberty  to  the 
Explofion.  The  Cork  had  a  finall  Cavity  in  the  mid¬ 
dle  of  it,  the  better  to  hold  the  Gun-powder,  which 
was  let  down  upon  it  thro’  a  fmall  Glafs  Funnel ,  be- , 

M  fore 
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fore  the  Cock  was  fcrew’d  on.  And  in  this  manner^, 
was  the  lower  Orifice  of  the  Tube  plunged  under  the 
furface  of  the  Water  contain’d  in  a  Veffel.  The  * 
Cock  being  then  fcrew’d  on,  and  open ;  ’twas  an 
eafie  matter,  by  fucking  at  it  with  ones  Mouth,  to 
remove  the  Preffure  of  the  inward  Air :  by  which 
means  the  Preffure  of  the  outward  Air  would  raife 
the  Water  in  it  to  any  determinate  height.  And 
the  Tube  being  accurately  graduated  by  a  File  on 
its  out-fide,  one  might  meafure  the  quantity  of  the 
Afcent  with  all  the  eafe  and  exaftnefs  imaginable. , 
When  the  Water  had  got  up  to  the  intended  mark, 
the  Cock  was  turn’d,  which  kept  it  fufpended  there. 
And  a  Burning  Glafs  being  applied,  the  Rays,  were 
drawn  to  a  Focus  upon  the  Gun-powder  ;  which 
fired  it  very  quickly,  and  forc’d  the  Water  down 
with  a  great  violence  ;  but  it  rofe  again  fuddenly 
afterwards  ;  however,  it  refted  fo  far  below  the  mark 
it  flood  at  before  the  Explofion,  as  was  equal  to  the 
quantity  of  feeming  Air  produc’d  thereby.  The 
quantity  of  Gun-powder  ufed  in  this  Experiment, 
was  exa&ly  one  grain.  And  I  found  that  the  quantity 
of  Ipace  the  Water  had  deferred  juft  after  the  Ex¬ 
plofion,.  was  fuch  as  would  contain  nearly  a  cubi¬ 
cal  inch  of  Gun-powder,  the  weight  of  which  was 
equal  to  222  grains.  So  that  222  grains  of  the  fame 
Powder,  feem  (as  foon  as  fired)  to  produce  fome- 
thing,  which,  poffeffes  the  ipace  of  fo  many  cubical 
indies  q£  Air.  Now  whether  the  fhace  deferted  by  the 
Water  1$  gcfjefsA  by  a  Body  of  the  fame  weight  and  dtnfityy 
or  which  has  the  (amt  qualities  with  Common  Air ,  I  dare 
not  determine  j  fince  an  Experiment  I  lately  made 
(to  try  how  much  the.  he  at  produc'd  by  the  Explofion  of  the 
Gun-powder  might  contribute  to  the  Urgenefs  of  the 
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/face  defer  tad  by  the'  Water)  feems  to  conclude  other- 
wife.  That  matter  was  thus  : 

The  whole  fpace  deferted  by  the  Water,  was  di¬ 
vided  (length-wayes)  into  20  equal  part's.,  Now  ah 
hour  after  the  firing  of  the  Gun-powder,  the  Water 
had  afcended  about  -h-  of  the  whole  fpace,  which 
was  2  inches  accurately  fpeaking,  or  fuppofe  it  to 
beat  inches.  At  the  diftanceof  two  Hours  after  the 
firing,  it  had  got  up  to  near  -j-  of  the  fame.  And 
then  I  judg’d  it  might  have  been  of  an  equal  Tem¬ 
per  with  the  external  Air,  (and  confequently  not  have 
given  way  to  the  Liquid  to  have  rifen  any  higher.) 
But  continuing  the  Experiment  ftill  farther,  I  round 
(to  my  great  furprizej  that  two  hours  after  the  la  ft 
Obfervation,  the  Water  had  mounted  to  about  f  of 
the  fpace.  Next  Morning  (which  was  about  xS 
hours  diftance)  it  had  reach’d  near  f°,  or  i  the  firft, 
deferted  fpace.  And  continuing  thus  to  rife,  I 
found  that  at  the  end  of  1 2  days,  the  Water  had 
afcended  to  fomething  more  than-—.  And  at  18 
days,  it  had  reach’d  19  of  the  20  parts  at  firft  de¬ 
ferted  by  it.  And  at  this  flat  ion  it  refled ,  continuing 
there  for  %  days,  without  alteration . 

:  ’  /  <  ?  .!  i  -  J kit  ‘  *  *  *•  ■ 

I  would  obferve  one  or  two  things  here,  before  I 
make  any  Deductions  from  this  Experiment, 

Firft,  That  I  all- along  confidePd  the  Temperature  of  the 
Air,  and  found  that  it  contributed  nothing  at  all  to  this 
odd  Phenomenon . 

Secondly ,  That  tho’  the  Account  there  given  may 
feem  to  thwart  fome  Accounts  formerly  given  about  the 
firing  of  Gun-powder  in  Vacuo,  yet,  conudering  the 
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•vatt  difference  of  the  Mediums  in  which  the  Experl* 
ments  were  made,  they  may  be  reconcil’d  to  one 
another.  For  when  the  Gun-powder  was  fired  in 
fo  thin  a  Medium  as  a  near  Approach  to  a  Vacuum , 
’tis  plain  that  the  Air  remaining  in  the  Receiver  could 
fuffer  no  more  by  the  Explofion,  than  in  proportion 
to  its  quantity  :  which  quantity  being  fo  very  incon- 
fiderable,  the  EffeCts  could  but  anfwer  accordingly. 
Befides,  were  thofe  Experiments,  to  be  repeated 
again,  fome  Occurrences,  which  at  the  firft  Trials 
might  pafs  unheeded,  would  perhaps  be  taken  notice 
of,  which  might  render  all  more  eafie  and  agreeable 
than  now  it  leems  to  be. 

Corol.  i.  Mis  plain ,  that  the  matter  produc’d  by  the 
Explofton,  (whatever  it  were,")  was  of  a  fpringy  contra  Ails 
Nature ,  and  but  very  little  in  quantity ,  in  proportion  to 
the  f pace  which  it  at  firft  forc’d  the  Water  out  of.  For 
it  reduced  it  felf  at  laft  into  the  20th  part  of  the 
fpace  deferred  by  the  Water;  that  is,  into  the  20th 
part  of  a  fpace  equal  in  content  to  a  cubical  inch, 
or  222  grains  of  Gun-powder.  So  that  it  was  in 
bulk  equal  to  no  more  than  about  1 1  grains,  which 
is  nearly  the  23  th  part  of  the  aforefaid  number. 

Corol.  2.  The  Contraction  or  Re  fit ut  ion,  of  this 
fpringy  matter  was  not  equable  and  uniform,  nor  indeed 
( as  far  as  I  could  find,)  according  to  any  regular  Law  ; 
but  very  difproportional  with  refpeclt  to  the  Times.  For 
the  degrees  of  the  Contraction  would  be  as  the  Spaces 
(reciprocally)  into  which  the  Matter  was  reduc’d  by 
that  Contraction;  and  the  Spaces  into  which  the 
Matter  was  reduc’d,  were  exaCtly  difcover’d  by  the 
afcent  of  theWater.  Now  at  one  hour  (after  the  firing 
of  the  Powder)  the  Water  had  afcended  2  of  the  Di- 

vifions ; 
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vifions ;  at  2  Hours,  4 ;  at  4  Hours,  5 ;  at  1 8  Hours,  1  o ; 
at  270  Hours,  17;  at  432  Hours,  19  ;  where  it  flood 
without  alteration  for  the  fpace  of  8  Days:  So  that 
theencreafe  of  the  Waters  Afcent,  and  confequently 
the  Reltitution  of  this  contractile  Matter,  was  very 
far  from -being  equable  and 1  regular*  Atfirfbit  an- 
fwer’d  in  proportion  to  the  Times;  but  afterwards 
varied  enormoufiy  from  that  Law;  as  is  apparent*. 
For  in  the  firft  4  Hours,  it  rofe  5Divifions;  and  at 
the  end  oi  1 8  Hours,  it  had  rifen  but  10  :  So  that 
in  thelaft  14  Hours  of  the  18,  it  had  gain’d  no  more 
fpace  than  it  had  the  firft  4  Hours ;  which  -  was  5 
Divifions.  And  fo  in  the  reft  that  follow^  the  differ 
rence  was  ftill  greater*. 

NB..  Whether  the  Matter,  which  was  the  Caufa 
of  this  Phenomenon, .  were  real  Common  Air  or  no^.. 
isrwhat  L  will  not  venture  to  determine :  ’Tis  fuf- 
ficient  for  my  purpofe  to  have  propos’d  the  Matter 
of  FaCt,  and*  to  have  prov’d  that  this  Matter  had 
fuch  and  fuch  Properties.  To  me  it  feems  highly  pro¬ 
bable  that  it  fhould  be.  an  Heterogeneous  Compound  of 
Common  Airy .  of  fome  Aerial  \  parts  ref  ding  in  the  Gun¬ 
powder,  and  of  the  Nitrous  and  Sulphureous  Matter  which 
are  Ingredients  in  the  fame.  For  all  thefe  mult 
needs  (I  fhould  think)  be  violently  hurried  and  mix’d 
together,  upon  the  Explofion  ;  and  confequently^ 
muft  all  joyntly  compofe  one  Heterogeneous  Me¬ 
dium,  which  afterwards  difplay’d  ivfelf  by  fuch  Ef¬ 
fects  as  I  have  now  mentioned. 

The  Elafiick  or  Self-ref  oring  Property  of  this  Matter^, 
feems  cheifiyto  be  owing  t*>  the  Air  contain’d  there¬ 
in.  And  that  the  Springs  of  Air  may  be  fo  difbrdered  by\ 
a  violent  impulfe ,  as  to  require  Time  to  recover  their  Na* 
tural  fate  again ,  will  be  very  clearly  made  out  by, 
the  following  Experiment. 
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An  Experiment  about  difturbing  the  *  Spring  of 

the  Air . 

I  Took  my  Condenpng  Engine ,  and  put  about  i  a  pint 
of  Water  into  the  bottom  part  of  its  Brafs  Receu 
ver.  Then  the  upper  part  being  ftrongly  {crew’d  on,  I 
threw  into  it  with  the  Syringe  about  5  or  4  Atmo- 
fpheres  of  Air,  as  near  as  I  could  guefs :  and  in  this 
ftate  I  fufferM  it  to  remain  fomething  more  than 
an  Hour.  Then  letting  out  as  much  of  the  Alt 
(  by  taking  off  the  Syringe')  as  would  readily  go 
away ,  I  prefently  fcrewM  on  in  its  room  a  Box  of 
Leather  Collars ,  thro’  which  there  pafsM  a  fmall  Glafs 
Tube,  open  at  both  ends,  whofe  lower  Orifice  was 
plunged  under  the  furface  of  the  included  Water. 
After  this,  in  a  very  little  time,  I  found  the  Water 
had  afcended  near  a  Foot  in  the  Tube;  and  it  con¬ 
tinued  rifing,  till  it  had  reach’d  near  16  inches. 

Upon  a  Repetition  of  this  Experiment ,  I  let  the  Air 
remain  in  that  ftate  of  Compreflion  for  about  18 
Hours.  And  then  (proceeding  in  all  refpefts  as  be¬ 
fore)  I  found  the  included  Water  afcend  gradually 
in  the  Tube ;  and  obfervM  That  motion  for  the  fpace 
of  6  Hours:  At  which  time  the  little  Tube  was  ac¬ 
cidentally  broken,  and  fo  farther  Qbfervations  for 
that  time  prevented*  But  however,  from  hence  we 
may  infer, 


Corol. 
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Corol.  i .  That  the  Springs  of  Air  may  be  fo  difur  Pd 
by  violent  Impulfesy  or  f hong  Compreffions ,  as  to  require 
confider able  time  to  recover  their  Natural  Tone  and  Tem¬ 
per  again.. 

Corol. . 2* .  And  the  Times  which  the  Springs  of  Air 
will  require  for  their  compleat  refritutiony .  will  be  greater 
or  lefsy^  according  as  the  Forces  by  which  they  are  thus  im¬ 
pelled  or  comprefs’d ,  are  greater  or  lefs ;  or  according  as 
the  Times  during  which  they  continue  in  that  violent  fhtey 
are  greater  or  lefs.  That  it  fhould  be  fo,  is  perfe&lyv 
confonant  to  the  Nature  and  Properties  of  the  Air; 
and  that  it  is  fo,  the  Circumftances  of  the  Experi¬ 
ment  evince.  For  when  the  Air  had  lain  comprefs’d 
for  about  18  Hours,  the  Afcent  of  the  Water  was » 
more  flow  and  deliberate;  it  creeping  up  gradually 
for  the  fpace  of  6  Hours  together.  But  when  it  had  * 
fuffer’d  the  Compreffion  but  for  the  fpace  of  an 
Hour  ;  the  Water  advanc’d  upwards  in  the  Tube  fo  < 
fall:,  that  in  a  very  fmall  time  it  had  mounted  a 
whole  Foot.  And  there’s  no  reafon.at  all  to  doubt? 
but  that  longer  Time,  and  more  valid  Compre(Iions? 
would  produce  ftill  greater  and  more  confiderable 
Effe&s,  as  to  the  times  of  the  Springs  recovering^ 
themfelves. 

And  hence  therefore ;  were  this  Proportion  once  fet¬ 
tled  and  efrabhJPd  by  a  fufficient  number  of  Experiments ; 
from  the  Air'' s  foregoing  Compreffion ,  one  might  limit  and 
foretell  the  Motions  of  the  included  Liquid ;  andy  vice  • 
versa,  from  the  Motion  of  the  Liquid ?  one  might  infer  r 
the  Air7s  foregoing  Compreffion*. 

Corol.  Wherever  therefore  fin  any  Bodies  whaU 
foever )  the  included  Springs  of  Air  fujfer  any  fuch  Com - 
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prejflons  as  thefe  are ,  or  any  anfwerable  to  thefe ;  and  there 
beany  contiguous  Fluid  Matter  for  thefe  Springs,  as  they 
ref  ore  themfelves ,  to  prefs  upon ;  thefe  fame  Fffefts  mufi 
follow :  That  is,  the  Fluids  mufi  be  put  in  motion,  and 
advance  according  as  the  others  prefs  them ;  and  if  they 
were  in  any  fort  of  motion  before, that  motion  mufi  be  alter'd, 
and  either  accelerated  or  retarded,  according  as  the  Courfe 
and  Direction  of  the  Fluid  be  either  with  or  againfi  that 
of  the  Aerial  Springs,  while  they  are  in  this  ail  ion  of  Self - 
refiitution .  And  perhaps  feveral  Phenomena,  as  well  in 
Plants  and  Animal  Bodies,  as  in  other  Syfiems  of  Mat¬ 
ter  in  our  Globe,  may  owe  their  true  Rife  to  fome  fuch 
Caufe  as  this.  ’Tis  certainly  a  poffible  Caufe,  from 
the  Laws  of  Staticks ;  and  perhaps  inquifitive  Per- 
fons  may  find  out  fome  Effects  of  it. 


An  Account  of  an  Experiment ,  /hewing  the  Caufe 
of  the  Defcent  of  the  Mercury  in  the  Baro - 
meter in  a  Storm. 

obfervable  in  the  late  violent  Storm  of 
g  Wind,  that  the  Mercury  in  the  Barometer 
did  not  only  fubfide  very  confiderably,  but  alfo  that, 
upon  extraordinary  Gulfs,  there  were  fenfible  and 
manifeft  Vibrations  of  it  in  the.  Tube. 

Now,  to  account  both  for  the  Deprefiions  and  Vi¬ 
brations  of  the  Mercury  in  thefe  and  fuch-like  Cafes, 
I  contriv’d  the  following 


Expe- 


Experiment. 

*  « 

Having  provided  a  'Receiver,  A,  which  held  about  Seefig.i 
16  Quarts,  I  eomprefs’d  in  it  about  three  or  four vlmc  v' 
times  its  natural  content  of  Air,  by  the  help  of  the 
Syringe  B;  Which  Infirument  is  for  that  purpofe 
fcrew’d  on  at  c  c.  This  done,  and  the  Stopcock  D, 
fitted  to  this  Receiver,  •  being  turn’d ;  the  Syringe 
was  taken  off,  and  a  Rrafs  Pipe  about  half  an  inch 
diameter,  reprefented  by  E  E,  fcrew’d  on  in  its 
room.  This  Pipe  is  inferted  into  a  well-fitted  Brafi 
Socket ,  which  is  fix’d  in  a  fquare  piece  of  Wood  F  F, 
and  that  dire&ly  againft  .a  Tube ,  G  G,  which  enters 
the  fame .  piece  of  Wood,  and  is  plac’d  parallel  to  the 
Horizon.  Now,  out  of  the  fame  piece  of  W ood, there 
rifes  a  naked  Barometer ,  H  H,  the  Cijlern  of  which  lies 
open  to  the  paffage  leading  from  the  forefaid  Pipe 
E,  to  the  Horizontal  Tube  G.  Befides  this,  out  of 
that  fame  piece  F,  there  proceeds  another  Horizontal 
Pipe  1 1,  which  runs  to  another  fquare  piece  of  Wood 
K  K,  plac’d  at  the  diftance  of  $  foot  from  the  for¬ 
mer.  And  this  fecond  piece  K,  has  likewife  a  Barome¬ 
ter  arifing  out  of  it,  LL;  the  Cifiern  of  which  is 
alfo  open  to  the  Horizontal  Tubel,  and  by  that 
means  maintains  a  Communication  with  the  open 
Ciftern  of  the  other  Barometer.  All  the  parts  of 
the  Machine  being  thus  difpos’d,  the  Stop-cock 
was  turn’d  ;  and  the  condens’d  Air  rulh’d  out  of  the 
Receiver  with  a  great  force  thro’  the  Pipe  E,  which 
difcharg’d  it  into  the  Horizontal  Tube  G.  The  re- 
fult  of  which  was,  that  tbit  rapid  current  of  Air  fo  leffetfd 
the  Preffure  of  the  Atmofphere  upon  the  Jlagnant  Mercury 
in  the  Ciller  ns  of  the  refpeblive  Barometers ,  that  the 
Mercury  was  made  thereby  to  defcend  at  leajl  2  inches . 

-  N  Nay, 
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Nay,  that  Barometer  L  L,  which  was  5  foot  diftant 
from  the  Aerial  Stream,  was  equally  affetted  as  the 
nearer  one  H  H ;  the  Mercury  fubfiding  nearly  to  a 
juft  Parallelifm  in  both.  And ’tis  farther  obfervable, 
that  as  the  Force  of  the  current  of  Air  iiminijb'd,  fo  the 
Weight  of  the  Atmofphere  recover'd  its  Strength  again ,  and 
forc'd  the  Mercury  in  the  Barometers  to  a  gradual  afcent , 
Hence, 

Corol.  1.  We  have  a  clear  and  natural  account  of 
the  Defcent  and  Vibrations  of  the  Mercury ,  in  violent 
Storms  and  Hurricanes,  For  the  mighty  Force  of 
thofe  gufts  of  Wind,  will  weaken  the  PrelTure  of 
the  incumbent  Atmofpherick  Columns  ;  from  whence 
a  Defcent  of  the  Mercury  muft  necdfarily  follow. 
And  the  interrupted  uneven  Action  of  thofe  Blajlsy or 
the  quick  and  fudden  Returns  of  them,  are  capable 
of  producing  and  continuing  the  Vibratory  Motions , 
( i .  e.  the  quick  Afcents  and  Defcents)  of  the  fame. 

' ;  •  .  v  •.  t '  .•  ■  y,  x  y.  r;  * '  \  ) 

Corol.  2.  Not  only  the  different  Forces,  but  alfo  the 
different  Directions  of  Winds ,  are  capable  cf  producing  - 
a  Difference  in  the  fubfiding  of  the  Mercury.  That  * 
Winds  of  different  Strengths  fhould  produce  proportio- . 
nal  Effects,  in  breaking  thePreffure  of  the  Atmofpheric 
Columns  ;  is  as  reafonable,  as  that  a  greater  Power 
fhould  fuftain  z  greater  Pond  us,  or  takeoff  more  of  the. 
the  Preffure  of  the  fame  Pondus,  than  a  lefs  can  do. . 
And  ’tis  no  lefs  evident,  that  the  different  DireElions  of 
the  Aerial  Currents,  muft  be  attended  with  different 
Effects  too  ;  thofe  whofe  Courfe  is  from  the  lower 
towards  the  higher  Regions  of  the  Atmofphere, 
having  both  fhorter  and  finer  Columns  of  Air  to  en¬ 
counter  the  Force  of,  than  thofe  whofe  Courfe  is 
ftom  the  higher  to  the  lower ,  where  the  Columns 
have  both  more  length  and  denfity  too.  I  fpeak  this’ 

with 
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with  refpeft  to  the  real  difference  of  the  Effe&  in  it 
felf ,  and  not  as  to  the  outward  fenfiblenefs  of  it  to 
us;  for  changes  may  happen,  when  we  can’t  or  don’t 
obferve  them.  But  all  other  Circumftances  being 
alike,  this  Circumftance  of  different  Direction  muff,  I 
doubt  not,  produce  a  real  Variety.  And  if  all  other 
Circumftances  are  not  alike,  then  the  Proportions  of 
the  Effefts  will  be  had  from  the  Compofition  of  the 
Proportions  (either  direct,  reciprocal,  ox  both  together)  of 
the  Caufes  which  make  thofe  different  Circumftances. 

Corol.  Strong  Winds  may  affeff  the  Animal  Oeco- 
nomy,  upon  this  'very  account ,  of  their  altering  the  Pref~ 
fare  of  the  Atmofphere. 

Let  us  imagine  a  number  of  Pipes  or  Canals,,  of 
an  elaflick  flexible  nature,  replete  with  fome  Fluid ; 
the  Preffure  of  the  incumbent  Atmofphere  is  in  this 
cafe  to  be  confider’d  as  a  Pondus ,  a  cling  againft  the 
Force  of  thefe  Elaftick  Canals,  with  that  of  their 
contain’d  Fluid.  And  according  to  Mechanick  Laws, 
thefe  diftra£tile  Tubes  will  be  fo  far  comprefs’d  by 
that  incumbent  Weight,  till  a  juft  Equlibrium  is 
produc’d  between  the  two  Antagonift  Forces  ;  and 
then  they  will  preferve  themfelves  on  both  fides  in 
that  ftate,  till  fome  farther  alteration  fhall  happen, 
to  leffen  the  Momentum  either  of  one  or  the  other. 
If  therefore  the  Preffure  of  the  incumbent  Columns 
of  Air  be  in  any  meafure  broken  or  taken  off ;  the 
Canals  will  reftore  themfelves  fo  far  forth  by  their 
Elafticity,  till  the  Momentum  of  their  Renitency  be¬ 
comes  equal  to  that  of  the  diminillt’d  Preffure.  From 
whence  ’tis  manifeft,  (fuppofing  the  contain’d  Fluid 
to  be  in  Motion)  that  the  Rate  of  the  Progrefs 
of  that  Fluid,  mull  needs  undergo  an  alteration, 
in  proportion  to  that  of  the  Change  made  in 

N  2  the 
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the  external  Preffure.  For  the  ftronger  PreiFure 
will  ftraiten  the  Canals,  and  confequently  encreale 
the  Velocity  of  the  Fluid :  as,  on  the  other  hand, . 
the  more  feeble  PreiFure  will  give-  way  to  the 
Canals  endeavouring  to  enlarge  themfelves  ;  and 
by  that-  means  will  contribute  to  the  more  flow 
and  deliberate  motion  of  the  Fluid.  The  applica¬ 
tion  of  all  which  to  the  Bodies  of  Animals,  is  very  ob¬ 
vious  and  eafie:  For  they  are  nothing  more  than  fa 
many  complications  of  branching  Canals,  and  tender 
flexible  Membranes, eafily  yielding  to  an  external  Pref¬ 
fure  or  PulfiOn,  and  capable  of  reftoring-  themfelves 
by  their  innate  Spring..  The  great  weight  of.  the 
Atmofphere  is  always  preffing  down  upon  thefe 
Machines ;  and  his  the  fp'ring  and  renitency  of  their 
parts,  which  is  the  counter-balance  to  it,  and  preferves 
them  from  receiving  injuries  by  it.  The  Veffels  con- 
fequently,  which  ferve  for  the  Diftcibution  of  the  A- 
nimal  Fluids,  being  differently  ftraiten’d  and  com- 
prefs’d  by  the  various  weights  of  the  incumbent 
Atmofphere  ;  the  Liquids  are  affe&ed  with  new 
and  different  degrees  of  velocity.  And  therefore 
when  any  extraordinary  Changes  happen  iri  thfe 
Weight  and  Preffure  of  the  Atmofphere,  there  muff 
be  ( cateris  paribus  )  as  confiderable  Changes  in  the 
motions  of  the  Fluids.  But  violent  guffs  of  Wind, Hur¬ 
ricanes,  and  the  like,  will  neceffarily  produce  very 
great  differences  in  the  weight  of  the  incumbent 
Atmofphere  :  And  therefore,  I  fay,  very  confiderable 
Alterations  may  be  made  in  the  Motions  of  the  Li¬ 
quids  in  Animal  Bodies,  by  fueh  Caufes  as  thefe. 

From  whence  it  follows,  that  whatever  Changes 
are  poffible  to  be  produc’d  in  Animal  Bodies,  by 
the  meer  alteration  of  the  velocity  of  the  Liquids  ; 
are  (in  fome  meafure  at  lea  ft/  producible  by  very 
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ftrong  and  violent  Winds :  And  thefe  changes  in  the 
Animal  Oeconomy,  (viz,,  that  depend  upon  the  alter’d 
Velocities  of  the  Fluids )  are  not  a  few. 

Carol.  4.  The  weight  of  the  Atmofpher^f.  being 
diminifh’d  in  one  place,  it  is  alfo  as  much  diminifh’d 
at  the  fame  time  in  another  place,  which  holds  a 
communication  with  the  former. 

This  is  plainly  vifible  in  the  Experiment  it  felf. 
For  the  Force  of  the  Air  in  the  Ciftern  in  theln- 
elofure  F,  being  broken  by  the  violent  eruption  * 
out  of  the  Pipe  E  ;  that  alfo  of  the  Ciftern  in  s 
the  inclofure  K,  which  communicated  with  the  for¬ 
mer,  was  fo  far  diminfh’d  too,  that  . the  Mercury 
ftyhofe  height  depended  upon  it)  fubfided  in  that  Ba¬ 
rometer  juft  (or  near )  as  much  as  in  the  other.  And  the 
like  Effefls  muft  be  produc’d  otherwhere,  when  the 
Cireumftances  anfwer  to-  thefe  here.  » 


An  Account  of  fome  Experiments  made  on  the 

Pholphorus  in  Vacuo. 

Experiment  1. 

HAving  provided  a  dark  Room ,  I  drew  fome 
Lines  with  the  Phofphorus  on  a  piece  of  Blue 
Paper :  This  immediately  became  luminous  in  the 
open  Air,  and  apear’d  with  a  Wave-like  U  ndulating 
Motion.  But  being  plac’d  in  a  Receiver ,  after  fome 
few  Exfuctions,  the  undulation  .  ceas’d  ;  but  the 
Light  feem’d  confiderably  augmented.  The  Recei¬ 
ver  being  farther  exhausted,  it  grew  ftill  brighter, 

and  1 
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and  continued  with  that  encreafe  of  Lufixe,  till  an 
admiffion  of  Air,  which  did  fenfibly  diminifh  it. 
This  decay  of  the  Light  was  alfo  gradual,  anfwering 
to  the  gradual  admiffion  of  the  Air  :  Tho’  upon  the 
Repetition  of  the  Experiment,  fome  Perfons  prefent 
believ’d  the  Light  not  altogether  fo  brisk  and  vivid 
as  at  firft.  - 


t 
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I  Took  two  or  three  fmall  pieces  of  Phofphorw, ; 

which  being  put  intoa  Glafs  Diilr,  I  mix’d  with 
it  a  fmall  quantity  of  Qil  of  Vitriol ,  Oil  of  Tartar  per 
Delicjuium ,  and  Oil  of  Cloves.  This  mixture  fir’d 
the  Phofphorus  in  the  open  Air :  but  it  was  extin- 
guiih’d  again  by  the  addition  of  a  little  common 
Water.  This  Preparation  being  included  in  a  Re¬ 
ceiver  ;  very  little  Light  appear’d.  But  the  Air  be¬ 
ing  exhaufted,  it  became  very  apparent,  with  a  brisk 
and  vigorous  emiffion  of  Steams.  The  Ingredients 
of  this  Compofition  in  the  Difh,  feem’d  at  the  fame 
time  to  refemble  a  boyling  Flame,  and  exhibited  a  co¬ 
pious  Light  ;  fo  that  feveral  Objefts  that  were  near, 
became  very  diftinguifhable.  And  this  lucid  appear¬ 
ance  continued  till  the  Air  was  admitted  :  but 
upon  that,  all  became  opake  and  dark.  Neither 
would  (halting  the  Engine  (by  which  means  the 
mixture  it  felf  underwent  an  agitation)  produce  any 
femible  recovery  of  the  Light. 

Exp|. 
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E  XV  E  R I  M  ENT  III. 

HAving  put  a  {mail  quantity  of  the  foremention’dp 
Compofition  into  a  Bottle  with  a  narrow/ 
Neck ,  I  included  in  it  in  a  Receiver ;  and  it  yield¬ 
ed  then  but  very  little  Light.  But  upon  the  ex- 
hauftion  of  the  Air,  it  began  to  be  luminous;  and; 
the  Light  improv’d  in  proportion  to  the  encreafing 
Rarefaction  of  the  Air,  iffuing  out  of  the  Bottle  in 
a  Pyramidical  form. 

At  laft  (tho*  the  Receiver  was  well  exha  lifted)  the ; 
Steams,  then  emitted,  did  fairly  afcend  in  that  very 
rare  and  thin  Medium,  and  reachM  the  upper  parts  - 
of  the  Receiver,  f which  was  not  a  tall  one, )  but 
defcended  down  again  by  the  fides*  of  it.  Upon 
the  Re-admiffion  of  the  Air,  the  Light  perfectly  va~ 
nifhkl;  and  it  would  have  been  in  Vain  fas  I  have^ 
often  try’d )  to  have  expe&ed  the  recovery  of  it  in 
the  open  Air.  ' 

Thefe  three  Experiments  do  all  exactly  agree,  in 
confirming  this  Conclufion,  viz.  That  the  Pbofphorus^ 
Light  is  improved,  by  the  Rarefaction  of  the  Air .  Com¬ 
mon  Air  is  therefore  fome  way  or  other  an  Impe¬ 
diment  to  the  Aftion  of  thofe  Steams  on  which  the 
Light -giving  Quality  depends.  It  remains  therefore 
to  be  enquir’d,  By  vertue  of  what  Property  of  the  Air 
it  is,  that  the  Aftion  of  the  Luminous  Steams  is  thus 
impeded  ? 

And  I  think  it  highly  reafonable  to  conclude,:, 
that  the  Preffure  of  the  Atmofphere  is  that  Impediment 
upon  the  Luminous  Matter  in  this  cafe.  For  the  Air,  as 
a  Pondus  incumbent  on  the  Body  which  contains 
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the  luminous  Matter,  urging  the  Surface  on  all  Tides, 
and  rendring  it  consequently  more  clofe  and  com- 
*  pa£l ;  the  lucid  Steams,  whofe  efforts  and  endea¬ 
vours  to  expand  themfelves  cannot  balance  this 
over-ruling  Preffure,  are  by  that  means  kept  in,  and 
cannot  be  difeharg’d.  • 

Yet  I  do  not  'fee  that  we  can  argue  here  from  the 
Denfity  and  Gravity  of  the  Air,  confider’d  as  a  Me¬ 
dium .  For  if  the  luminous  Matter  were  fpecifically 
heavier  then  common  Air,  it  would  much  more  be 
heavier  than  rarefied  Air  in  an  Approach  to  a  Va¬ 
cuum  ;  and  confequently  the  Steams  could  not  rife, 
nor  the  Light  appear,  ( much  lefs  improve,)  in  the 
exhaufted  Receiver  ;  as  we  fee  it  does. 

Again.  If  any  thing  depended  on  the  Luminous 
Matter’s  being  fpecifically  lighter  than  Common 
Air,  yet  in  the  feveral  degrees  of  Rarefa&ion 
approaching  toward  a  Vacuity,  there  would  be 
Mediums  produc’d ,  approaching  ftill  nearer  and 
nearer  to  the  Specified  Gravity  of  the  luminous 
Matter.  And  confequently,  as  the  Receiver  is  more 
and  more  exhanffed,  fb  the  Fumes  fhould  be  dif¬ 
eharg’d  in  lefs  plenty,  and  afeend  with  lefs  veloci¬ 
ty.  Whereas  on  the  contrary,  they  rife  more  co- 
pioufly ;  and  (the  Light  being  more  bright  and  vi¬ 
vid  too )  ’tis  plain  that  they  expand  themfelves,  not 
With  lefs,  but  greater  force.  And  therefore  I  think 
the  Gravity  of  the  Air,  as  a  Medium ,  has  very  little 
fif  any  thing  at  all)  to  do  in  this  affair.  But  .die 
Preffure  or  Gravity  of  the  Air,  as  a  Pontius,  I  believe, 
will  account  for  it  j  and,  as  far  as  I  can  fee,  is  the  only 
Property  that  will  do  fo. 

I  would  remark  here  farther,  particularly  with  re¬ 
gard  to  the  third  Experiment,  that  the  Phofphorus 
Steams  were  apparently  fpecifically  heavier  than 

the 
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the  Medium  produc’d  in  the  Receiver  by  the  la  ft 
exfuftion.  For  they  did  de fiend  in  that  Medium. 
And  from  hence  I  may  fecurely  infer,  that  they 
did  not  afcend  in  that  Medium  by  Hjdroftaticd  Lam , 
but  by  the  meer  Impetus  of  their  own  Vibratory 
Expanfive  Motion,  or  the  Force  with  which  they 
were  emitted  from  the  Body  which  contain’d  them, 
upon  the  removal  of  the  Preflure  which  was  be¬ 
fore  an  Impediment  to  their  difcharge.  For,  that 
Impetus  being  fpent,  or  overpower’d  by  their  Gravi¬ 
ty,  they  neceflarily  defcended  again  by  vertue  of 
that  Law,  which  obtains  in  all  Portions  of  Matter 
of  all  forts  whatever. 


An  Account  of  fome  Experiments  made  about  the 
Tropagation  of  Sounds  in  Condens’d  and  in 
Rarefied  Air. 


Experiment  I. 

-wt  *  ■»  £ 

Concerning  the  Propagation  of  Sound  in  Condens’d  Air. 

A  Bell  being  included  in  a  Brafs  Receiver ,  was 
plac’d  at  one  end  of  a  Room  about  50  yards 
in  length :  At  the  other  end  of  which,  fome  Perfons 
flood  to  obferve  the  Sound.  Before  any  Air  at  all 
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was  injected,  the  Bell  (by  fhaking  the  Receiver ) 
might  be  heard,  at  that  difiance ,  the?  not  without  dili¬ 
gent  attending  to  it.  When  one  Attnofphere  was  in¬ 
jected  (if  I  may  take  the  liberty  to  ufe  that  exprejjion , ) 
the  Bell  being  fhaken  as  before,  the  Sound  was  ob- 
ferv’d  to  be  very  fenfibly  augmented.  When  two 
Atmofpheres  were  injected,  there  was  manifeftly  a 
much  more  confiderable  improvement  of  the  Sound.  But 
upon  the  intrufion  of  the  jd,  4th,  and  5th  Atmo- 
fpheres,  the  Sound  feem’d  not  to  be  augmented  in  pro¬ 
portion  to  what  it  was  at  the  frfi  and  fecond.  How¬ 
ever,  it  was  obferv’d,  that  at  this  <jth  and  laft  injecti¬ 
on,  the  Sound  was  very  near  as  loud  and  fenfible  at 
the  50  yards  diftance,  as  it  was  when  the  Bell  was 
ftruck  in  the  open  Air,  without  being  inclofed  in 
the  Receiver  at  all. 

Now  the  Reafons  of  the  Sound’s  not  proportio- 
nably  encreafing  in  fo  much  greater  Condenfations, 
I  believe,  may  be  thefe. 

Firft,  The  Deficiencies  of  the  injected  quantities  of 
Air.  For  the  Vt dive,  which  fhould  have  hinder’d  the 
return  of  the  injected  Air,  might  not  perform  its 
Office  fo  exactly,  or  hold  fo  tight  as  it  fhould  have 
done;  and  by  that  means  fome  portions  of  Air 
might  efcape,  and  confequently  the  quantities  injected 
not  be  fo  great  as  was  fuppos’d  :  from  whence  it 
would  be  no  great  wonder,  that  there  fhould  be- a 
failure  in  the  proportion  of  the  Encreafe  and  Pro¬ 
pagation  of  the  Sound. 
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Secondly ,  Tho’  25  Compreflions  of  the  Syphon  are 
equal  to  the  Natural  Content  of  the  Receiver  •  yet 
when  the  Air  becomes  pretty  ftrongly  con¬ 
dens’d  (as  ’tis  by  the  intrufion  of  4  or  5  Atmo- 
fpheres,)  the  remaining  Air  at  every  ftroke,  which 
will  •  lie  between  the  bottom  of  the  Embolus  and  the 
Valve,  tho’  it  be  but  little,  yet  is  of  the  fame  den- 
fity,  at  that  time,  as  the  Air  in  the  Receiver ;  which 
therefore,  upon  drawing  up  the  Embolus ,  will  extend 
it  felf  to  fuch  a  fpace  of  the  Cylinder ,  as  it  can 
fill  up  by  expanding  it  felf  into  the  ftate  of  com¬ 
mon  Air  ;  and  is  fo  much  as  this  comes  to,  of  what 
fhould  be  inje&ed  at  every  ftroke:  2%  of  which 
ftrokes,  as  I  faid  before,  are  equal  to  the  natural 
Content  of  the  Receiver.  And  hence  the  Deficien¬ 
cies  of  the  real  quantities,  which  fhould  be  inje&ed! 
by  a  certain  number  of  ftrokes,  may  be  very  confi- 
derable ;  and  to  compute  ’em,  would  be  a  bufinefs 
of  as  much  difficulty. 


\ 
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Experiment  II. 

TH  E  fame  Trial  was  made  abroad  in  the  open: 

Fields,  and  with  the  fame  fuccefs  as  the  for¬ 
mer.  Upon  fhaking  the  Bell  before  any  Air  was 
inje&ed,  the  Sound  was  but  juft  audible  at  3  ©yards, 
diftance.  When  one  Atmofphere  was  inje&ed,  it 
was  heard  as  diftintlly  at  do  yards  diftance,  as  be¬ 
fore  at  30.  Upon  afecond  injection,  the  Bell  might 
be  heard  at  90  yards  diftance.  But  after  that,  tho’ 
near  100  ftrokesof  the  Forcer  were  repeated,  yet  it 
could  hardly  be  heard  20  yards  farther ;  which  I  at¬ 
tribute  in  great  meafure  to  the  Reafons  before-men- 
tion’d.  ; 

The  time  when  this  Experiment  was  made,  was 
early ,  about  five  in  the  Morning,  in  the  Month  of 
June.  The  weather  very  mifty,  and  little  or  no  Wind 
ftirring.  And  the  filence  requifite  for  the  nice 
making  fuch  an  Experiment,  was  by  degrees  inter¬ 
rupted  by  the  Sounds  of  the  five  a-Clock  Bells,  and 
other  noifes  from  the  City  :  all  which  in  fome  mea¬ 
fure  contributed  to  the  unfuccefsfulnefs  of  the  latter 
part  of  the  Experiment.  But  this  I  hope  fome  time 
or  other  to-profecute  farther ;  not  difpairing  in  the 
mean  time,  of  contriving  fuch  a  Gage,  as  will  fhew 
the  certain  Quantities  injected,  without  any  danger  \ 
or*  hazard  in  the  Attempt. 

r  r  f 
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Experiment  III. 

Concerning  the  Propagation  of  Sound  in  Rarefied 

Air. 

HAving  included  a  Bell  in  a  Receiver y .  which  was 
jflhaken  to  make  it  ft  tike,  it  was  very  obfer- 
vable  that  the  interpofition  of  the  Glafs  betwixt  the  - 
Ear  and  the  Bell ,  was  a  great  Impediment  to  the 
Propagation  of  the  Sound,  tho’  it  might  be  heard  at 
a  good  diftance  from  it.  But  the  Air  being,  gra¬ 
dually  exhaufted,  and  feveral  ftops  made,  to  fhake 
the  Bell  at  the  feveral  different  degrees  of  Rare¬ 
faction*;  I  found  that  the  Sound  was  remarkably  di- 
minifh’d  at  each  of  thofe  ftops.  At  laft,  when  the 
Receiver  was  very  well  exhaufted,  the  Sound  was 
fo  little,  that  the  belt  Ears  could  but  juft  diftinguilli 
it :  it  being  like  a  fmall  fhrill  Note,  heard  at  a 
mighty  diftance.  As  the  Air  was  gradually  admitted 
into  the  Receiver  again,  fo  the  Sound  gradually  en-  - 
creas’d ;  this  augmentation  in  the  more  denje  Medium, 
anfwering  by  proportional  degrees  to  the  Diminution 
in  the  more  Rarefied  one.  And  when  the  Receiver 
was  again  replete  with  Air,  the  Sound  feem’d  fome-  - 
thing  more  clear  and  diftinguifliable,  than  it  did ! 
when  the  Bell  was  firft  included,  before  any  of  the. 
Air  had  been  drawn  out. 

The  Obfervation  therefore  to  be  deduc’d  from  thefe 
Experiments,  is  this,  viz.  That  Sounds  are  augmented 
in  Condens'd ,  and  diminijh'd  in  Rarefied  Air  :  or,  that 
That  Undulating  Motion  in  which  Sound  confifls, . 

V  * 
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is  propagated  with  more  facility  and  advantage  in 
Condens'd,  than  in  Common ;  and  in  Common ,  than 
in  Rarefied  Air . 

A  nd  from  hence  we  may  infer, 

\  ' 

Corol.  i.  That  the  Difiances  at  which  the  equally- 
fir  on?  Percuffions  of  the  fame  fonorous  Body  fhall  he  equally 
audible  to  the  fame  Ear,  in  Condens'd,  Common ,  and 
Rarefied  Air,  ( or ,  which  is  the  fame  thing ,  in  Airs  of 
different  degrees  of  Denfity ,)  mufi  he  taken  in  fome  propor¬ 
tion  to  the  Denfities  of  thofe  fever  al  Mediums,  thro1  which 
the  Sound  is  thus  propagated.  And  that  therefore,  were 
that  proportion  efiablijh'd  by  fuff  dent  Experiments ;  from 
the  Denfities  given ,  the  Dijlances  might  be  inferred  •  or 
from  the  Dijlances  given ,  we  might  conclude  the  Denfi¬ 
ties  requifite  to  make  a  Sound  of  a  given  Degree,  to  be 
equally  audible  at  thofe  given  Difiances .  And  therefore, 
were  we  to  fpeak  of  the  utmofi  Limits  of  Difiance , 
at  which  any  given  Sound  is  audible  at  all ;  *tis 
plain  that  thefe  Limits  muft  be  determin’d  by  the 
fame  Law  of  Proportion  concerning  the  Denfities  of 
the  Mediums.  Becaufe  the  utmofi  Limits ,  at  which  any 
given  Sound  is  audible  at  all ,  in  any  given  Mediums ; 
are  like  wife  the  Difiances,  at  which  that  fame  Sound  is 
equally  audible  in  thofe  Mediums .  For  when  a  Sound 
is  but  juft  audible  in  any  Mediums,  ’tis  then  equally 
audible  in  thofe  Mediums. 

Corel.  *>,0  \ The  Difiances  at  wjfich  the  different  or  un¬ 
equally -firong  percuffions  of  the  fame  fonorus  Body  fhaU 
be  equally,  edible  to  the  fame  Ear,  in  Mediums  of  diffe¬ 
rent  Denfities ^  mufi  be  taken ,  in  fome  proportion ,  com¬ 
pounded  of  the  firengths  of  the  Percuffions,  and  the  Den • 
fines  of  the  Mediums .  And  univerfally ,  to  have 
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Sounds  (  cateris  paribus  )  audible  or  diftinguifhable 
in  any  given  ratio ;  will  require  feme  compofitidn  of 
the  Proportions  of  Difiances ,  Denfities ,  and  Forces  of 
Percujfwn. 

Corol.  J .  Speaking  ft  r  icily  y  Sounds  are  not  at  all  times 
equally  audible  to  us  here  upon  the  Surface  of  the  Earth . 

I  mean,  the  like  Percuflions  of  the  fame  founding  Bo¬ 
dies,  are  not  at  all  times  to  be  heard  with  the  fame 
facility ,  at  the  fame  difiances .  The  Reafon  of  which 
is  fufficiently  manifeft  ,  fince  the  fiate  of  the  Atmo - 
fphere  here  about  usy  undergoes  fuch  frequent  Viciffitudesy 
(and  thofe  fometimes  very  confiderable  ones  too,)  as  » 
to  Rarefaction  and  Condenfation . 

Corol.  4.  Sounds  diminifh  or  become  lefs  audible y 
as  n>e  afcend  upwards  from  the  Surface  of  the  Earth  :  And 
therefore  in  the  upper  Regions  of  the  Atmofpherey  and 
efpec tally  in  thofe  where  the  Planets  revolve ,  Conor  ous 
Bodies  mufi  be  at  a  difiance  almofi  infinitely  neary  (that 
in  contact  with  the  Organ  it  felf\ )  or  the  Force  with  which 
they  are  flrucky  almofi  infinitely  great ;  for  Sounds  to  be 
equally  audibley  with  what  they  are  here  upon  the  Surface 
of  the  Earth .  The  Reafon  of  which  is  plain,  from 

j;he  prodigious  Rarefaction  of  the  Medium  in  thofe 
Regions.  A  Globe  of  fuch  Air  as  we  have  here  at 
the  Surface;  if  plac’d  at  the  height  of  a  Semi-dia- 
meter  of  the  Earth,  would  expand  it  felf  at  fuch  a 
rate,  as  to  fill  all  the  Planetary  Orbs  as  far  as  that 
of  Saturn  ;  nay,  and  a  much  greater  fpace  than  that. 
And  That  Medium,  in  which  the  Planets  perform 
their  Revolutions,  is  fo  fine  and  rare,  as  that  its 
Refiftance  is  wholly  imperceptible,  though  they 
have  gone  their  Rounds  in  it  for  fo  many  Ages. 
To  what  a  degree  of  Rarefa&ion  then  does  the 

Medium  . 
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Medium  a  rife  in  thofe  fublime  Regions  ?  And  what 
perception  fhould  we  have  there  of  fuch  Sounds,  as 
are  here  propagated  to  our  Organs  with  a  great  deal 
of  eafe  and  force?  For,  the  ftrokes  of  the  founding  Bo¬ 
dy  being  equally  forcible,  the  diftance  of  the  Organ 
rauft  be  lefs,  in  a  rarer  Medium,  in  fome  proporti¬ 
on  to  that  rarity ;  that  the  Sound  may  be  equally 
audible,  as  in  a  Denfer :  And  the  Diftances  being  the 
fame,  the  Strength  of  the  Percuflions  muft  be  pro¬ 
portion’d  to  the  Rarety  of  the  Medium,  in  order 
to  produce  the  fame  EfFeft  :  And  confequently, 
when  the  Rarefk&ion  of  the  Medium  is  fas  it  is  in 
thofe  Regions, )  fo  vaftly  tranfcendent  to  what  ’tis 
here  on  the  Surface  of  the  Earth;  an  Organ  fomade 
as  ours  is,  muft  either  approach  almoft  infinitely 
nearer ;  or  the  Sonorius  Body  muft  be  ftruck  with  a 
force  almoft  infinitely  greater ;  that  a  Sound  may 
imprefs  the  Organ  there,  equally  with  what  it  does 
here.  The  crackling  of  Thorns  in  a  Fire,  would 
fhake  our  Ear  with  a  vaftly-more.  confiderable  force 
here,  than  the  largeft  Cannon,  or  the  moft  dread¬ 
ful  Claps  of  Thunder,  would  do  there ;  were  either 
of  them  difcharg’d  at  a  much  lefs  diftance  from  the 
Hearer  than  what  we  are  now  fpeaking  of. 

The  Mufick  of  the  Spheres  therefore  is  an  Entertain¬ 
ment,  which  we  ought  to  defpair  of  ever  hearing  :* 
and  That  Confort ,  be  it  as-Celeftial  as  it  will,  yet 
wants  a  fit  Medium  (if  that  were  all  that  is  wanting ,) 
to  convey  it  to  us.  The  old  Philofophers  were  much 
in  the  right,  in  faying  thefe  fine  Sounds  were  never 
to  be  heard ;  and  as  much  in  the  wrong,  in  laying 
down  that  for  the  Caufe,  that  the  Nolle  was  too 
i  ftrong  and  overwhelming  to  the  Organ,  for  us  to 
have  any  perception  of  it. 


Corol.  k. 
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Corol.  5.  The  Diminution  of  Sounds  in  Afcents  or 
Elevations  above  the  Surface  of  the  Earth ,  mil  be  in 
fonte  proportion  to  the  Defcents  of  the  Mercury  in  the 
Barometer  at  thofe  Elevations. 

Bor  were  the  Diminution  of  Sounds  exactly  in 
a  Jirnple  or  direct  proportion  to  the  RarefaCtion  or  Ex- 
panfion  of  the  Medium,  at  any  heights  in  the  Atmo- 
fphere ;  that  Diminution  would  be  exa&ly  in  a  fimplfc 
reciprocal  proportion  to  the  heights  of  the  Mercury  in 
the  Barometer  at  thofe  Elevations :  becaufe  the  Expan- 
fions  of  the  Air  are  found  to  be  reciprocally  as  the 
heights  of  the  Mercury.  And  therefore  if  the  Di¬ 
minution  of  Sounds  be  in  fome  complicate  direct  pro¬ 
portion  of  the  Expanfions  of  the  Medium,  it  will 
be  alfo  in  lome  complicate  reciprocal  proportion  of  the 
heights  of  the  Mercury  in  the  Barometer.  And 
confequently  the  Barometer  might  be  made  ufe  of, 
to  dilcover  and  determine  the  Diminution  of  Sounds 
in  any  Region  of  the  Atmofphere ;  provided  it  were 
well  determin’d  by  Experiments  beforehand,  in 
what  proportion  Sounds  diminilh  according  to  the 
Rarefaction. 
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An  Account  of  an  Experiment,  concerning  the  Re- 
filition  or  Rebounding  of  Bodies ,  in  Various 
Mediums. 

I  Provided  a  tall  Glafs  Receiver ,  in  the  upper  part 
of  which  I  had  a  Contrivance  for  the  lodg¬ 
ment  of  four  Marbles ,  (  fuch  as  are  generally  fold 
at  the  Shops, )  and  from  whence  I  could  let  them 
drop  down  on  a  Plane  at  pleafure.  The  diftance 
from  the  Pldne  to  the  place  where  the  Marbles 
were  lodg’d,  (  and  confequently  the  fpace  of  their 
defcent,)  was  about  iji  inches.  And  as  to  the 
bulk  of  them,  two  of  thefe  Marbles  weigh’d  59 
grains;  and  the  other  two,  65  grains.  The  Plane 
on  which  they  were  to  fall,  was  a  round  flat  piece 
of  folid  Glafs,  about  1  inch  thick,  and  3  4  inches 
over  ;  the  upper  Surface  of  which  was  very  well 
ground  and  polifidd.  It  was  fix’d  in  a  Tin  Frame, 
contriv’d  on  purpofe  to  keep  its  lower  Surface  from 
being  contiguous  to  the  Plate  or  Leather  on  which 
the  Receiver  was  plac’d  :  the  reafon  of  which  Con¬ 
trivance  was,  to  prevent  an  Inconvenience  which 
would  otherwife  arife ;  as  fhall  be  fhewn  by  and 
by. 

All  things  being  thus  provided,  the  Marbles  were 
dropt  in  Common  Air  ;  that  is,  in  the  Air  included 
in  the  Receiver.  After  this,  the  Air  was  exhaufted, 
and  they  vaere  dropt  in  Vacuo.  And  then  an  Atmo- 
fphere  of  Air  was  injected,  befides  the  natural  Con¬ 
tent  of  the  Receiver,  and  they  were  let  fall  in  that 
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Condens'd  Air.  I  fay,  one  Aimofphere ;  for  I  did  ■  not 
dare  to  venture  more,  left  the  breaking  of  the  Re¬ 
ceiver  (which would  be  a  hazardous  thing)  fhould 
have  been  the  Confequence  of  it. 

Now  I  found,  that  the  Refilition  of  the  Marbles 
dropt  in  Vacuoy\va.s  fomething  tnote  than  that  of  thofe 
in  Common  Air  :  And  thofe  let  fall  in  Common  Air,  had 
fome  advantage  in  their  Rebound,  above  thofe  let 
fall  in  Air  Condens'd.  The  Rebound  in  Vacuo  -was 
about  i  oi  inches,  (which  was  mote  than  |  of  their 
Defcent.)  In  Condens'd  Aky  it  was  about  to  in¬ 
ches.  Accordingly,  in  Common  Air ,  we  miift  count, 
the  Refilition  to  be  a  Mem  between  the  other  two  : 
For  ’tis  extreamly  difficult  to  determine  to  a  Nicety 
in  a  Motion  fo  hidden,  and  of  fb  flio'rt  a  duration. 
But  this  however  is  certain,  that  there  was  a  fen- 
fible  difference  between  the  Rebound  of  thofe  dropt 
in  Vacuoy  and  thofe  in  Condens'd  Air.  As  for  the 
difference  of  the  Weight  of  thefe  Bodies ,  i  could  not 
find  that  That  made  any  difcernible  alteration  in 
their  Reflexion. 

I  would  give  one  Caution  here,  which  may  ferve 
to  prevent  thofe,  whofe  Curiofity  may  lead  them 
to  *  make  thefe  Experiments,  from  falling  into  an 
Errour,  which  I  my  felf  very  narrowly  efcap’d. 

The  Glafs  (as  I  faid  before)  tv  as  fix'd  in  a  Tin 
Frame ,  on  purpofe  to  keep  the  lower  furface  of  it  from 
being  contiguous  to  the  Plate  or  Leather  y  on  which  the 
Receiver  was  plac'd.  For  when  I  firft  try’d  thefe 
Experiments,  I  us’d  a  Stone  Plane,  laid  carelefly  upon 
the  Leather  which  cover’d  the  Plate  on  which  the 
Receiver  flood  :  And  accordingly,  the  Air  being  ex- 
haufled ,  the  Marbles  would  not  rebound  lb  high  by 
an  inch,  as  when  the  Experiment  came  to  be  made 
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on  the  fame  Plane  in  Common  Air.  The  reafbn  of 
which  was  plainly  this  :  That  the  Air  being  ex- 
haufted,  the  Leather  confequently  fwell’d,  and  by  that 
fwelling  rais’d  the  Plane  which  lay  on  it ;  and  fo, 
caufing  it  to  lie  more  loft  and  hollow  than  when 
’twas  only  in  Common  Air,  by  this  means  the  Re- 
filition  became  lefs  in  Vacuo ,  than  in  Common  Air : 
and  the  Event  of  the  Experiment  prov’d  quite  con¬ 
trary,  both  to  what  it  ought  to,  have  been,,  to  what 
was  expe&ed,  and  to  what  after  came  to  pafs,  For 
having  fix’d  the  Apparatus,  as  before  mention’d,  all 
things  fucceeded  then,  both  according  to  expectation, 
and  to  Philofophical  Theory, 

Corof.  i.  In  any  exaCl  Computations  therefore  of  the 
Reft  lit  ions  of  Bodies,  Account  muH  he  taken  of  the  State 
of  the  Ambient  Medium  :  For  the  Rebounds  of  the 
fame  Body  will  not  be  the  fame,  in  all  the  various 
conditions  of  that,  as  to  Rarity  and  Denfity.. 

•  •-•  =  (•  '  :  *  I  i  ;  ; 

Corot  2.  Here's  a  manifejl  Proof  of  the  Air's  Ret 
ftjtence. 

r  '  .  i  •  ...... 

I  know  there  are  many  other  Proofs  befides ;  but* 
I  fay,  this  Experiment  alfo.fumifhes  one.  For  the 
Difference  in  the  Rebounds  is  no  otherwife  poffible  to 
be  accounted  for,  fince  the  Experiment  may  be  re- 
ly’d  on  as  made  to  a  fufficient  degree  of  Nicety* , 
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Some  farther  Experiments  concerning  the  Electri¬ 
city  and  Lightj  produc'd  from  various  Bodies 
hj  Attrition.. 


Experiment  I. 

t.  „  V  •  A  •  V 

Being  a  farther  Improvement  of  one  made  before to 

the  fame  parpofe,. 


JT  has  been  fhown  in  one  of  the  foregoing  Expe¬ 
riments,  how  Bodies  included  in  a  Glafs,  might' 
affefted  with  a  very  fenfible  Motion,  by  the  bare 
approach  of  one’s  Finger  near  the  outfide..  I  have 
here  fomething  to  add  to  the  Account  of  that  Sur¬ 
prizing  Phenomenon ,  which  will  render  it  more  won- 
derful  hill :  And  th &  Appearance  in,  this  Trial- was 
fo,  much  the  more  confpicuous,  by  how  much  the 
Apparatus  made  ufe  of  was  better  contriv’d  and 
adapted  than  in  the  former. 

I  obferv’d  then, 

That  when  the  Motion  and  Attrition  of  the  Glafs jwvtl . 
had  been  continued  about  two  or  three ,  minutes,  tig. « .  • 
and  then  ceas’d  ;  the  Threads  feem’d  to  hang  in 
great  diforder,  ,and  without  any  degree  pf  erection 
at  all,  for  fome  fmall  time.  They  continued  in 
this  pofture  (as  near  as  I  could  count)  for  about 

three 
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three  or  Jour  feconds,  and  then  they  were  extended  eve- 
ry  way  towards  the  Circumference  of  the  Glafs  •  and 

a  ftrength,  that  the  Motion  of  the 
Glafs  alone  would  not  very  much  affect  ’em.  But 
the  ftrangdt  thing  of  all,  was  to  fee,  that  a  Motion 
might  he  imprefs^d  upon  them  by  the  approach  of  one* S 
Finger ,  Hand ,  or 1 'any  other  Body ,  at  more  than  three  in¬ 
ches  dtjlance  from  the  outward  fur  face  of  the  Glafs ,  thd* 
the  Threads  themfelves  did  not  touch  the  inward  one * 

I  obferv’d  further, 

That  every  time  the  Motion  of  the  Wheel  and  the  At¬ 
trition  of  the  Glafs  were  repeated ,  the  Threads  might  be 
tnorfd,  by  the  approach  of  ones  Finger  on  the  out  fide ,  at 
a  ft  ill  greater  dijtance. 

Nay,  I  have  found  fince,  that  by  blowing  with  ones 
Mouth  only  towards  the  Glafs ,  at  three  or  four  foot  di¬ 
franc  ey  the.  Threads  would  have  a  very  confiderable  motion 
given  “'em. 

And  when  I  have  fuddenly  fpread  my  Hands  up- 
;on  the  upper  and  lovver  parts  of  the  Globe,  there  has 
been  a  violent  Agitation  of  the  Threads  within ,  which 
has  alfo  lafred  for  fome  time . 

I*.*  _  > 

From  thefe  Obfervations  we  may  gather, 

,  Firlf,  That  the  Caufe  of  the  Ere&ion  of  the 
threads  (whatever  it  be,)  tho’  certainly  excited  by 
the  Motion  and  Attrition  of  the  Glafs,  yet  does  not 
necejfarily  work  its  Effetf  immediately,  upon  that  Mo¬ 
tion  and  Attrition. 

For  we  fee  the  Threads  were  quite  loofe  and 
motionlefs  for  three  or  four  feconds  of  time;  and 
then  they  were  extended,  like  fo  many  Radii9  to¬ 
wards  the  Circumference  of  the  Glafs. 

•  -  _  t  . .  r  r' 

•  ’Tis 
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_  ’Tis  worth  enquiry  here,  Whether  the  fpace  of 
time  between  the  Cejfation  of  the  Motion ,  and  the  be- 
ginning  of  the  Erection  of  the  Threads ,  will  be  the 
fame  in  all  Seafons,  and  in  all  Conditions  of  the  Am¬ 
bient  Air.  As  alfo,  Whether  the  longer  or  jhorter  con¬ 
tinuance  of  the  Motion  and  Attrition  of  the  Glafs,. before 
they  ceaje ;  does  contribute  any  thing  to  the  lengthning  or 
fjortning  this  Time  of  the  unactive  fate  of  the  Threads 
before  they  begin  to  be  creeled. 

Secondly ,  ’Tis  manifeft,  there's  a  Communication  be¬ 
tween  the  Medium  without ,  and  That  within  the  Glap. 

This  follows  from  the  Motions  and  Tremblings- 
of  the  Threads,  upon  the  approach  of  other  Bodies 
pofited  on  the  outfide. 


Thirdly ,  Not  only  a  Communication ,  but  a  Conti¬ 
nuity. ,  of  the  Matter  which  occafions  the  Motion  of 
the  Threads.  The  Progrefs  of  it  feems  to  be  in  a 
ftreight  and  direct  track ;  in  which  the  Matter  is 
pufh’d  by  the  fhortefi  Courfe,  from  the  Approach'd 
Body  to  the  Threads  that  are  fhaken  by  it.  And  if 
die  Threads  are  mov’d  by  influence  of  any  Matter 
emitted  from  the  Glafs,  it  appears  to  be  impoflible 
to  explain  how  they  fhould  be  fo,  and  at  ]uch  di- 
/ lances ,  without  a  Continuity.  So  that  the  Cafe 
feems  to  be  thus ;  That  the  Effluvia  pafs  along,  as 
it  were  in  fo  many  Phyfical  Lines,  or  Rays ;  and  all 
the  Parts  that  compote  them,  adhere  and  joyn  to 
one-another,  in  fuch  manner,  that  when  any  of  ’em  . 
are  pufh’d,  all  in  the  fame  Line  are  affected  by  that 
Impulfe  given  to  others. 

And  for  this  purpofe  the  following  Obfervations  de¬ 
fer  ve  to  be  confider'd. 


Qbfervat .  - 


t  1 
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...  -Obfervat.  i.  Having  laid  a  piece  of  Leaf-Brafs  be¬ 
tween  two  pieces  of  Wood,  about  an  inch  thick, 
and  an  inch  afunder  ;  I  apply’d  a  well-rubb’d  Tube 
as  near  as  the  Wood  would  permit ;  but  the  Brafs 
receiv’d  no  manner  of  motion.  But  as  foon  as  the 
Wood  was  remov’d,  it  was  attracted  vigoroufly, 
without  any  frelh  Attrition  of  the  Tube. 

Obferv.  2.  When  the  Tube  was  well  rubb’d  ;  if 
a  piece  of  Paper  were  immediately  apply’d,  fo  as  to 
touch  the  upper  part  of  it ;  the  Leaf-Brafs,  {batter’d 
up  and  down  upon  the  Table ,  would  not  be  at¬ 
tracted  at  all,  tho’  the  Tube  were  held  very  near  : 
But  upon  removing  the  Paper,  thofe  Bodies  were  put 
into  fenfibly  brisk  motions. 

Obferv.  j.  When  a  piece  of  Leaf-Brafs  is  hunted 
about  a  Room;  it  keeps  its  diftance,  according  as 
the  Effluvia  are  more  or  lefs  vigoroufly  emitted  : 
Nor  will  it  by  any  means  fink  into  the  Sphere 
of  the  Effluvia,  unlefs  it  meet  a  Body  in  its  way  ; 
and  then  it  will  be  attracted  and  repell'd  feveral  times, 
with  a  great  fwiftnefs. 

Obferv.  4.  It  may  alio  be  very  properly  urg’d 
upon  this  account  too ;  that  in  the  Experiment  for 
TUte  III  producing  Light  by  the  Effluvia  of  the  outward  Glafs , 
Jftg.i.  falling  on  the  inward  exhaufled  Glafs  in  motion ;  after 
the  Motions  were  ceas'd,  a  Light  might  be  produc’d 
•  on  the  inward  Glafs,  by  approaching  ones  Hand 
near  the  furface  of  the  outer  one.  Which  feems  con¬ 
vincingly  to  {hew  That  Property  of  the  Effluvia,  I 
have  been  here  fpeaking  of. 


.  Obferv. 
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Obferv.  When  the  Tube  wets  jilPd  with  feme  other 
matter  than  Air ,  the  Attractive  Power  of  the  Effluvia 
was  con flder  ably  abated . 

Thus  when  I  had  ftopt  up  one  end  of  it  with  a 
Cork,  and  fill’d  its  Cavity  with  dry  Writing  Sand ; 
tho’  the  fame  Attrition  was  made  as  before,  yet 
the  Leaf-Brafs  had  no  Motion  given  it,  till  the  Tube 
was  brought  within  an  inch  or  thereabouts  of  it* 
But  if  the  Sand  were  fuddenly  fhot  out  of  the  Tubef  then 
it  would  attract  the  fame  Bodies  at  double  or  treble  the 
forementiordd  diflancey  without  any  new  Attrition  at  alL 

This  laft  Experiment  compar’d  with  one  before 
recited,  makes  way  for  a  very  confiderable  Obfervati- 
on :  which  is  this. 

I  have  formerly  fhown,  That  when  the  Air  contained 
in  the  Tube  was  exhaujted ,  the  Attractive  Power  was  quite 
loft ,  or  very  near  fo. 

And  here  it  appears,  That  when  the  Tube  was  fill'd 
with  a  Heterogeneous  Bodyy  the  Attractive  Power  was  ex¬ 
ceedingly  weakned . 

Now  in  both  Cafes  there  was  an  Exclufton  of  Air ; 
and  in  both  Cafes  the  fame  kind  of  Effeft  follow’d, 
viz.  the  Lofs  of  the  Attractive  Power . 

Only,  where  the  Tube  was  exhaujted ,  the  Air  being 
more  perfectly  excluded ,  the  Attraction  was  alfo  more 
remarkably  loft,  than  when  it  was  fill'd  with  Sand^by 
which  the  Air  was  excluded  too,  but  not  fo  perfect¬ 
ly  as  by  the  Exhauftion. 

Now  I  take  the  Refult  of  thefe  two  Experiments 
in  conjunction,  to  be  a  flgnal  Demonflration  of  the  In¬ 
fluence  and  Inter ejl  of  the  Airy  in  thefe  Phenomena .  And 
if  upon  the  filling  the  Tube  with  other  forts  of  mat¬ 
ter  (than  what  I  made  this  Trial  with,)  the  Effect  fill 

appears 
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appears  to  be  the  fame ;  it  muft  then  pafs  for  a  Truth 
not  to  be  difputed.  Tho*  on  the  other- hand,  if 
when  the  Tube  was  fill’d  with  other  Matter,  the  Ef~ 
feet  jhould  not  anfver  in  the  fame  manner  or  degree ,  but 
the  Attractive  Power  ftiould  be  pretty  ftrong  and 
vigorous  :  yet  this  will  he  no  conclufive  Argument  againft 
the  Iritereft  of  the  Air  in  thofe  particular  Experi¬ 
ments,  which  I  have  here  mention’d.  For  ’tis  pof-  - 
fible  that  other  Matter  may  in  one  cafe  yield  that 
affiftance  towards  the  production  of  the  EffeCt,  which 
fome  ACtion  or  Operation  of  the  Air  may  afford  in 
another  different  Cafe. 

And  I  think  it  may  ftand  for  a  very  ufeful 
Enquiry.  How  far  other  forts  of  Matter ,  with  which 
the  Tube  may  be  fill'd^  will  any  ways  influence  the  Attractive 
Force  of  the  Effluvia ,  jo  as  to  make  any  fenflble  alteration, 
in  it  ? 


Experiment  II. 

Concerning  the  Electricity  of  Sealing-Wax., 

I  Fitted  a  Wooden  Cylinder  (of  about  4  inches 
diameter,  and  3  in  length)  to  an  Axis,  and 
plung’d  it  into  melted  Sealing-Wax,  in  which  I  kept 
it  moving  round  till  it  had  gotten  a  Coat  of  above 
i  an  inch  thick,  on  its  Surface.  The  Wax  was  of 
the  beft  fort  I  could  procure;  and  the  quantity  mel¬ 
ted  was  1 4  lib.  Having  thus  prepar’d  the  Cylinder, 
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I  plac’d  it  on  the  Machine,  and  gave  it  the  ufual 
Motion  and  Attrition ;  which  having  been  continued 
fome  fmall  time,  I  held  the  Hoop  of  Threads  (made^^y^ 
ufe  of  in  the  Experiment  of  the  Glafs  Globe  and  Cylin -  Fig,  3. 
der)  direCtly  over  it.  The  EffeCt  was  the  fame,  as 
in  thofe  Experiments.  For  the  Threads  were  directed 
by  the  Attraction,  towards  the  center  of  that  Circle,  in 
the  Plane  of  which  the  Hoop  was  placed.  And 
while  they  remain’d  thus  directed,  they  would  in 
like  manner  fly  the  approach  of  ones  Finger .  And  Leaf- 
Brafs  would  be  firongly  attracted  and  returned,  or  car¬ 
ried  about  a  Room,  by  the  Effluvia  of  the  Wax ,  as  I 
have  elfewhere  fhewn  it  would  be  by  thofe  of  Glafs . 

And  the  Effluvia  of  Wax  likewifewill  b tfenfbly  felt 
upon  the  back  of  ones  Hand,  if  tfye  Wax  (after  At¬ 
trition)  be  moved  to  and  fro,  near  it ;  juft  as  thofe 
of  Glafs  may  be.  So  that  the  Electrical  Qualities  of 
thefe  two  Bodies  are  the  fame,  as  to  all  themoftGe- 
neral  Properties .  They  differ  only  in  degrees  ;  the  Ef¬ 
fluvia  of  Glafs  producing  more  Powerful  Effefts,  than 
thofe  of  Wax . 


Concerning  the  Light  producible  from  Sealing-Wax. 

At  Night,  I  gave  the  foremention’d  Cylinder 
the  lame  Motion  I  had  given  it  in  the  Day  (when  I 
tried  the  Electricity  of  it,)  and  I  applied  fome  clean 
new  Flannel  to  it ;  but  there  was  very  little  or  no 
Light  at  all  produc’d  by  the  FriCtion  of  thefe  two 
Bodies. 


Q,  2 


But 


I 
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But  when,  inftead  of  the  Flannel,  I  applied  my 
naked  Hand ,  a  confiderable  Light  appear’d :  the  Proper¬ 
ties  and  Circumftances  of  which  (as  far  as  I  have 
obferv’d  them)  I  fhall  comprehend  in  the  following 
Particulars. 

This  Light  was  vifible  only  in  that  part,  where  the 
Attrition  was  made.  The  Light  produc’d  by  the 
Attrition  of  the  Glafs  Globe,  was  vifible  by  its  odd 
Flafhes,  all  over  the  Surface  of  the  Globe.  It  fpread 
far  beyond  the  part  where  the  Attrition  was 
made. 

This  Light  depended  moft  immediately  upon  the  Mo¬ 
tion  ;  and  would  continue  no  longer ,  than  that  continued. 
Some  Lights  produc’d  by  the  Attrition  of  Glals, 
have  lafted  for  a  while,  even  tho’  the  Motion  has 
aftually  ceas’d. 

None  of  this  Luminous  Matter  would  be  communicated 
to  ones  stinger ,  when  held  near  it.  Whereas  in  the 
Lights  produc’d  from  Glafs,  it  was  otherwife. 

This  Light  produc’d  by  the  friction  of  the  Hand ,  on 
the  Wax ,  in  the  open  Air ;  was  hardly  fo  confiderable ,  as 
that  produc’d  by  an  Attrition  made  with  Flannel ,  in 
Vacuo. 

For  That  Light  in  Vacuo,,  was  very  difcernable  on 
each  Arm  of  the  Brafs  Spring ,  that  embrac’d  the  Flan¬ 
nel.  And  could  the  Attrition  have  been  made  with 
ones  Hand  in  that  very-rare  Medium ,  there’s  no  doubt 
but  the  Light  would  have  been  ftill  much  greater. 
So  that  in  this  cafe  there  feems  to  be  an  Agree¬ 
ment  between  the  Lights  produc’d  from  Wax  and 
Glafs  •  viz.  That  both  appear  to  more  Advantage  in 

Vacuo, , 
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Vacuo,  than  in  open  Air ;  that  is,  in  a  very -weak  and 
much-rarefied  Medium,  than  in  one  of  more  Force 
and  Denfity.  And  there’s  no  Reafon  to  believe,  but 
all  other  Lights  will  agree  in  this  Property  too.: 
Nor  is  it  at  all  ftrange  that  it  fhould  be  fo,  confide- 
ring  the  fine  and  tender  Nature  of  the  Effluvia,  on 
which  thefe  Lights,  produc’d  by  Attrition,  do  de¬ 
pend. 

Having  thus  fhewn  the  Properties  of  this  Light, 
produc’d  by  the  Attrition  of  Sealing-Wax  ;  I  would 
Fubjoyn  an  Obfervation  or  two,  which,  I  think,  may 
deferve  notice. 

Firfi,  The  Light  produc’d  by  the  Attrition  of 
Sealing-Wax  and  Woollen ,  agrees  exa&ly  in  one  re¬ 
markable  Property,  with  that  which  is  produc’d  by 
the  Attrition  of  Amber  and  Woollen. 

For  they  ( both  of  them)  difappear  when  the  Attrition  : 
ceafes. 

Secondly ,  This  Light  agrees,  in  another  Property, 
with  fome  Light  produc’d  by  the  Attrition  of  Qlafs 

and  Woollen. 

For  the  Light  of  Sealing-Wax  is  confin'd  to  that 
fart  only  where  the  Attrition  is  made.  And  fo  it  is 
fometimes  in  the  Fricnon  of  Glafs  on  Woollen :  For 
tho’  the  Light  does  many  times  fpread  all  over ,  yet 
at  other  times  it  is  limited  only  to  that  part  which  is 
rtfbb'd :  as  was  obferv’d  in  one  of  the  foregoing  Ex¬ 
periments. 

Thirdly ,  This  Light,  and  That  produc’d  from  Glafs , 
agree  in  another  confiderable  Property,  tho’  in  very 
different  Circumstances  of  the  Bodies  themfelves. 

For, 
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For,  ^  d  GUfs  Tube  be  exhaufted  of  its  Air,  the -Light 
:  produc’d  will  not  adhere  to  Bodies  plac’d  near  it .  Nor 
f  will  any  Parts  of  the  Light,  produc’d  from  Sealing- 
Wax,  in  the  open  Air ,  fatten  upon  Bodies  which 
are  fairly  expos’d  to  it,  tho’  brought  very  near. 

So  that  the  fame  Property  which,  in  one  cafe,  difr 
r  covers  it  felfinth eopen  Air ;  in  the  other,  ne£elfarily 
f  requires  a  Vacuity ,  in  order  to  the  production  of  it. 

So  that  the  Effluvia  of  two  different  Bodies ,  (which 
'  other  wife  do  not  agree  in  the  fame  Property )  may  come  to 
■.  agree  in  the  fame  Property ,  by  the  bare  alteration  of  an 
external  Circumjlance ,  or  by  jome  change  in  the  fate  of  the 
-  adjacent  Bodies .  As  here,  by  the  meer  SubftraCtion 
of  Air  from  the  Cavity  of  the  Tube,  the  Luminous 
Effluvia  of  Glafs  (which  otherwife  had  the  Proper¬ 
ty  of  adhering  to  Bodies  plac’d  near,J  become  now  of 
tnat  Nature,  as  not  to  adhere ;  wherein  they  agree 

*  exaftly  with  thofe  of  Sealing-Wax,  provok'd  by  At¬ 
trition  in  the  open  Air. 

9 

Query,  Suppofing  Lac  and  Vermilion ,  to  be  the 
Ingredients  in  the  Compofition  of  Sealing-Wax ;  whe- 
-  ther  the  Attractive  Quality  be  owing  cheifly  to  the 
Former  or  the  Latter?  Which  will  be  anfwer’d,  by 
i  trying  the  Attractive  Power  of  equal  Bulks  or  Maffes 

•  of  the  fame  Sealing-Wax,  made  up  with  different  Pro¬ 
portions  of  thefe  two  Ingredients.  Ex.  gr.  Suppofe 
I  take  any  two  quantities  of  Lac  and  Vermilion , 
and  with  them  make  a  Spherical  or  Cylindrical  Bo¬ 
dy  of  Sealing-Wax  :  And  then  for  a  fecond  Com¬ 
pofition  ,  take  either  a  greater  or  a  leffer  quan¬ 
tity  of  Lac  than  before  ;  and  mix  fo  much  Vermi¬ 
lion  with  it,  as  will  make  a  Spherical  or  Cylindri¬ 
cal  Body,  of  the  fame  dimenfions  exa&ly  as  the 

former. 
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formers  If  the  Lie  be  more,  and  I  find  the  Attraction  > 
of  the  fecond  mixture  Ji hanger  than  that  of  the  firft: ; 
’tis  plain  that  the  Attraction  is  principally  owing  to  the  ; 
Lac :  But  if  the  Lac  be  lefs,  and  the  Attraction  be  ftill 
ftronger ;  ’tis  plain  that  the  Advantage  of  Attra¬ 
ction  lies  on  the  fide  of  the  Ft irmilion :  Or  vice  verse)., .. 
And  fo  with  refpeCt  to  any  other  Factitious  Bodies*  „ 
we  may  difeover  what  Ingredients  (and  in  what 
proportion)  do  principally  conduce  to  this EffeCh 

And  the  fame.  Enquiry  may  be  ufefully  made,  , 
with  refpeCt  to  the  Luminous,  as  well  as  the  ~ 

Five,  Qi^lity.  .  . 

And  I  fhould  think  it  no  mconfiderable  ftep  to-  ~ 
wards  the  advancement  of  our  Knowledge  of  the 
True  Nature  of  Bodies,  to  be  fatisfied  upon  what 
Principles  or  Ingredients  in  their  compofition,  their , 
Light  and  Electricity  do  mainly  depend. 

For  this  Point  well  fettled,  with  refpeCt  to  FaBi- 
•  tious  Bodies ;  we  might  be  enabled  to  judge  more 
truly  of  the  Caufes  of  the  like  EffeCts  in  Natural  i' 
CompofitionS: 
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Experiment  III. 

Concerning  the  Electricity,  fee.  of  Sulphur 

and  Rolin. 


Aving  provided  two  Wooden  Cylinders ,  of  the 
_ fame  dimenfions  as  that  mention’d  in  the  for¬ 
mer  Experiment;  I  coated  their  outfides,  the  one 
with  Sulphur ,  and  the  other  with  Colophony  or  Rofin 
mix’d  with  Brickdufl  ;  which  was  added  on  purpofe 
to  bind  the  Rofin,  and  make  it  more  hard. 

Having  given  the  frit  of  thefe  the  ufual  Motion 
and  Attrition,  I  brought  it  near  the  Hoop  fitted  with 
Threads ;  and  found  that  the  Threads  were  attracted, 
and  directed  to  its  Centre ;  but  not  near  fo  ftrongly,  as 
when  tile  Sealing-wax  was  us’d. 

And  this,  upon  feveral  Trials,  was  ftill  much  the 
fame. 

Then  I  try’d  the  latter,  ( viz.  the  Cylinder  coat¬ 
ed  with  Rofin,)  and  found  that  the  Threads  were  drawn 
to  the  Centre  with  more  force  and  •vigour ,  even  than 
when  the  Experiment  was  made  with  Sealing-wax : 
But  this  is  to  be  added ,  that  the  Rofin  having 
■been  melted,  was  not  quite  cold  at  the  time  when 
.the  Trial  was  made. 

This  is  the  main  of  the  Experiment;  to  which  I 
mult  fubjoyn  thefe  following  Obfervations. 

Firft, 
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Tirft,  That  when  the  Trial  was  repeated  with 
thefe  Bodies,  the  next  day  ;  the  Electricity  of  both  was 
Jo  incon/iderable ,  as  fcarce  to  deferve  notice . 

Secondly ,  The  Rofiny  while  warm,  would  attraft 
Leaf-Brafs,  at  the  diftance  of  an  inch  or  two,  with¬ 
out  any  Attrition  at  all . 

Thirdly ,  In  both  thefe  Trials,  the  Threads  would 
fly  the  approach  of  ones  Finger  ;  but  if  Sealing-wax 
or  Amber  were  held  near  them,  tho>  they  were  neither 
of  them  rubb'dy  yet  the  Threads  would  have  a  ftrong  ten¬ 
dency  towards  them.  A  Phenomenon  I  never  obferv’d 
any  thing  of  before;  and  which  gives  a  very  fur- 
prizing  inftance  of  the  Attractive  and  Repuljive  Forces. 
That  the  Threads  fhould  be  attracted  by  an  Ele&ri- 
cal  Body,  while  warm ,  tho’  the  Attrition  were  ceas’d ; 
(as  for  example,  by  the  Rofin,  while  it  yet  retain’d 
a  degree  of  Heat ;)  this  is  no  great  wonder ;  but 
that  they  fhould  be  attra&ed  by  fuch  a  Body,  in  a 
ftate  wherein  that  Body  was  perfe&ly  free  from  any 
degree  of  Heat,  and  without  any  preceding  Attri¬ 
tion  to  excite  and  rouze  the  Effluvia ;  this  I  think  has 
fomething  very  odd  and  peculiar  in  it.  Nor  do  I 
think  That  centrifugal  Motion  of  the  Threads,  upon 
the  approach  of  a  Finger,  lels  furprizing.  The 
Threads  were  altogether  in  the  fame  ftate ,  when  each 
of  thefe  Bodies,  that  produc’d  thefe  very  different  Effects , 
were  plac’d  near  them.  And  yet  they  were  repell’d 
from  fome  of  them,  and  attracted  by  others.  But 
now,  before  that  the  Amber  and  Sealing-Wax  on  the 
one  hand,  or  the  Finger  on  the  other,  were  brought 
near  them ;  the  Threads  had  been  mov’d  and  acted 
®  R  upon , 
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upon,  by  thofe  Electrical  Bodies  mention'd  in  the  Expert -  - 
ment.  From  whence  thefe  two  Queries. 

Firfl,  Does  that  previous  motion  and  excitation  of  the  ■ 
Threads ,  any  way  caufe  or  contribute  to  this  fo  ve-  - 
ry  different  an  Effect,  of  their  flying  from  one  Body , , 
and  flrongly  tending  to  another  ? 

Or,  Secondly ,  Is  the  Reafon  of  this  Phenomenon  <• 
to  be  entirely  deduc’d  from  the  Natures  of  the 
Bodies  themfelves,  to  which  the  Threads  were  expos'd?  So  •. 
that  by  Vertue  of  fome  Law  or  other,  unknown  to  us, 
the  Threads  fhould  tend  towards  This  Body ,  and  fly  the 
approach  of  That . 

W hich  of  the  two  is  the  true  Caufe,  I  muff  leave  . 
at  prefent  to  farther  enquiry  :  And  I  think  alfo  it  will :  * 
not  be  very  difficult. 

Thus  much  for  the  Electricity  of  thefe  Bodies.  As 
to  their  Luminous  Quality,  I  have  but  little  to  fay. 

Upon  an  Attrition  of  the  Rofin  in  the  Dark  ,  I  ? 
could,  find  no  Light  at  all. 

And  but  very  little  from  the  Sulphur:  And  that 
not  by  a  Friftion  made  with  my  open  Hand  neither ; 
but  by  holding  the  ends  of  my  Nails  very  hard  upon 
it,  while  it  was  in  ,  motion.  .  And  therefore,  it  either 
contains  but  a  very  fmall portion  of  luminous  Matter  in  it ; 
or  elfe,  That  Matter  is  flrongly  retain'd  within  the  Body 
of  it :  fo  that  the  ordinary  degrees  of  Attrition  are 
not  fufficient  to  bring  it  forth. 

I  am  apt  to  believe,  that  the  Latter  is  more  the  „ 
true  Reafon,  why  fo  fmall  a  quantity  of  Light  is  pro¬ 
ducible  from  Sulphur ;  than  the  Former . . .  For  Ait  ton 
and  Redaction  are  equal  in  all  Bodies.  Now  as  Light 
a£ls  more  upon  Sulphur  ( and  Sulphureous  Bodies ) 

than 
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than  it  does  upon  any  others ;  To  reciprocally  Sul¬ 
phur  atts  more  upon  Light.  And  therefore,  it  being 
more Jtrongly  held  in  the  Body  of  the  Sulphur,  by  ver- 
tue  of  that  Law ;  the  Emiffion  of  it  is  much  more  dif¬ 
ficult. 

For  fiich  a  Degree  of  Attrition ,  the  Momentum 
whereof  exceeds  the  Momentum  of  the  Attraction  of  the 
contain'd  Luminous  Matter  by  the  Body  which  contains 
it  \  isirecejfary  to  educe  Light ,  or  Luminous  Matter ,  out 
of  that  Body, 

And  therefore  Bodies  which  do  with  equal  faci¬ 
lities  emit  their  Light ,  fhould  feem  to  have  equal 
-  attractive  forces  on  that  Matter. 

And  Vniverfally ,  The  Attractions  fhould  be  pro¬ 
portional  to  the  Forces  of  Attrition,  all  other  Cir- 
cunjftanees  being  alike. 


I  tried  whether  Sulphur  would  emit  any  Light, 
by  an  Attrition  in  Vacuo:  but  with  all  my  endea¬ 
vours  I  could  fnd  none. 

Now  there  was  a  very  vigorous  Light  produc’d 
by  an  Attrition  of  Sealing-Wax  in  Vacuo ;  more  con- 
fiderable  than  that  produc’d  from  the  fame  Body  in 
the  open  Air.  Whereas  the  EffeCls  of  Sulphur  were 
juft  the  contrary :  There  was  a  fmall  Light,  produc’d 
with  much  labour,  in  the  open  Air ;  and  none  at  all 
in  Vacuo. 


Query  i.  Does  the  Abfence  of  the  Circumjacent 
Medium  any  ways  contribute  to  the  more  Jlrong  Re¬ 
tention  of  the  Luminous  Matter  in  the  Body  of  the 
Sulphur  ?  If  fo ;  it  has  an  Influence  to  produce  the  con¬ 
trary  Effect  in  the  cafe  of  the  Sealing-Wax ,  where  a 
brisk  Light  appear’d  when  the  Air  was  withdrawn. 
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Or,  2.  Arc  the  Effluvia  of  the  Sulphur  indeed 
emitted  in  Vacuo,  as  well  as  in  the  open  Air  ;  but 
not  fenfibly  Luminous  in  that  State  of  the  Ambient 
Medium,  that  is,  not  Viable  ? 


Experiment  IV. 

Concerning  fome  very  Uncommon  Effects  of  the 

Effluvia  of  Sealing-Wax. 

IN  that  Experiment,  where  the  Threads  are  in¬ 
cluded  in  a  Glafs  Globe,  and,  upon  the  Attriti¬ 
on  of  it,  point  every  way  from  the  Center  to  the  Cir¬ 
cumference  ,  it  was  obferv’d  that,  in  that  State,  a 
Motion  might  be  given  to  the  Threads,  by  the  ap¬ 
proach  of  ones  Hand  near  the  outfide.  And  this 
odd  appearance,  we  know,  is  to  be  attributed  to 
the  Effluvia  of  the  Glafs,  excited  by  the  Attrition. 
For  by  fome  things  formerly  mention’d,  it  appears 
they  are  endowed  with  a  Quality,  which  renders 
them  capable  of  producing  fuch  Effefts. 

But  I  find,  that  the  Effluvia  of  other  Bodies ,  held 
without  the  Globe ,  will  alfo  perform  the  fame  Thing.  Tho’ 
the  Threads  are  included  there,  and  the  Globe  has  no 
Motion  nor  Attrition  at  all  given  it ;  yet  if  another 
Ele&rical  Body  be  plac’d  near,  they  will  move  after 
a  very  Jlrange  and  furprizjng  manner. 


For 
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For  they  did  fo  when  I  held  rubb’d  Sealing-Wax 
at  the  diffance  of  $  or  4  inches  from  the  Globe. 
Alfo  Amber ,  or  a  Glafs  Tube ,  would  produce  the  fame 
BHeft. 

Leaf-Brafs,  cover’d  clofe  with  a  flatbottom’d  Glafs, 
upon  a  Table ;  would  have  a  brisk  motion  given  it, 
by  holding  the  rubb’d  Sealing-Wax  over  it.  And 
one  fingle  Attrition  of  the  Wax,  would  be  fufficient 
to  keep  thofe  included  little  Bodies  Sirring  for  a  con- 
fiderable  time.  Nay,  they  have  continued  their  Mo¬ 
tion  after  the  Wax  has  been  taken  away. 

This  fhews  the  Penetration ,  Subtilty ,  and  very  great 
Activity  of  the  Effluvia  (at  leaft  of  thefe)  Electrical  Bo* 
dies. 

But  ’tis  to  be  noted  here. 

Fir  ft.  That  this  Experiment  will  not  always  fucceed., 
Sometimes  not  at  all ;  much  left  in  that  degree,  I 
have  here  related.  And  the  reafon  of  this  I  take  to 
be  from  a  more  Humid  Temper  of  the  Air,  in  which 
fiate  fome  little  moifhire  was  probably  condens’d 
upon  the  Surface  of  the  Glafs ;  and  enough  to  be 
fure,  might  eafily  be,  to  obftrud  the  Paffage  of 
Bodies  fb  fine  and  fubtile  as  thefe  Effluvia. 

Secondly ,  This  Inconvenience  may  be  remedisdy,when 
it  does  happen.  For  if  the  Glafs  be  plac’d  a;  while  in 
the  Sun-fine,  or  a  little  warm’d  by  the  Fire,  or  well 
rubb’d  with  a  warm  dry  Linnen  C loath  ;  then  the 
Leaf-Brafs,  if  the  rubb’d  Wax  be  held  over  it, 
will  be  put  into  as  brisk  motions  as-  before. 


Thirdly, 


Thirdly,  This  warming  or  rubbing  of  the  Glafs ,  feetns 
not  only  to  clear  it  of  the  moifture ,  that  might  be  con¬ 
dens'd  on  its  Surface ;  but  alfo,  by  actuating  the  farts  of 
■ the  Glafs  themfelves ,  and  perhaps  raifmg  fome  little  quantity 
of  Effluvia  from  it,  encreafes  the  force  of  thofe  of  the 
Sealing-Wax,  and  renders  their  action  on  the  included 
little  Bodies  more  con (ider able. 

This  I  conclude  from  hence,  viz.  That  when  I 
had  us’d  any  of  the  foremention’d  methods,  to  clear 
the  Glafs  from  any  thing  of  Soil  or  Moifture  it 
might  have  contra&ed  ;  I  found  I  could  give  a  Mo¬ 
tion  to  the  Leaf-Brafs,  only  by  rubbing  my  Finger  on  the 
out  fide  of  the  Glafs,  without  any  affi fiance  from  the  Wax . 
But  yet  when  the  rubb’d  Wax  was  held  over  it, 
the  motion  of  the  included  Bodies  would  be  much  more 
■  brisk. 

However,  when  the  Air  is  warm  and  dry,  I  never 
found  any  occafion  to  do  any  thing  to  help  forward 
the  ACtion  of  the  Effluvia ;  their  paffage  being  then 
•  fufflciently  clear ;  and  the  Bodies  within,  fhewing  by 
their  various  agitations  how  much  they  lie  expos’d 
i  to  their  Power. 
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An  Account  of  the  Succefs  of  an  Attempt  to  keep 
fever al  Atmofpheres  of  Air  condens'd  in  the 
fpace  of  one ^  for  a  confiderable  Time. 

V 

I  Took  a  ver  y  flrong  thick-  Flint-Bottle,  which  I  had 
procur’d  to  be  made  on  purpofe  for  this  Experi-  - 
ment;  into  which  !  injefted  with  my  Syringe  be* 
tween  4  and  5  Atmofpheres  of  Air  •  as  an  included 
Gage,  of  about  4^  inches  in  length,  plainly  enough 
fhew’d.  For,  the  Mercury  riling  up  fo  far,  as  to  fill 
about  6  of  the  whole  Gage,  confequently  comprefs’d 
the  Air  in  the  upper  part  of  it,  into  nearly  j  part 
of  the  fpace  it  pollefs’d  before.  This  Air  continued 
in  that  ftate  of  violent  condenfation  from  March 
the  30th,  ,  till  about  the  7th  of  Augufi  following. 
At  which  time  happening  to  look  on  it  (as  I  ufual- 
ly  did  once  in  4  or  5  days)  I  found  that  the  impri- 
fon'd  Element  had  made  its  efcape .  .  Nor  was  I  at  any 
lofsfor  the  Caufe  hereof,  when  I  confider’d  the  in-  - 
temperate  heat  of  the  weather  for  fome  time  before.  - 
For  one  day  efpecially,  I  obferv’d  that  the  Spirit  in 
the  Thermometer  had  attended  1 20.  degrees  above  the  - 
Freezing  Point.  This  hot  ftate  of  the  Ambient  Me¬ 
dium,  was  fufficient  to>  produce  the  foremention’d 
Effect ;  and  to  render  the  Cement ,  by  which  the  Brafs- 
Gap  of  the  Bottle  was  fatten’d,  (even  tho ’  it  was  pre¬ 
fer  v^d,  for  the  greater  fecurity,  under  Water,")  to  make 
it,  I  fay,  fo  foft  and  yielding,  as  not  to  be  able  to 
refill:  the  Efforts  of  the  mighty  Spring  of  the  in¬ 
clos’d  Air.  By  this  means,  all  thofe  parts  of  it, 
whofe  .Springs  preferv’d  their  Tone ,  .readily  exer¬ 
ted  1 
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ted  themfelves,  and  got  away  out  of  the  Bottle ,  lea¬ 
ving  others  behind  them  which  were  not  able  to 
unbend  and  confequently  to  gain  themfelves  liberty. 
For  I  found  that  the  Mercury  in  the  Gagey  continued 
Hill  about  l  of  an  inch  above  the  furface  of  that  wherein 
the  open  end  of  the  Gage  was  immers’d ;  by  which  it 
appear’d,  that  the  Air  in  the  upper  part  of  the  Gage, 
fti'll  remain’d  comprefs’d  into  a  fpace,  which  was 
about  7  .part  lefs  than  what  the  fame  bulk  took  up  be¬ 
fore  the  inje&ion.  But  what  deferves  moil  particu¬ 
lar  confideration  is,  that  the  Mercury  fill  kept  the  fame 
height ,  after  its  Surface  in  the  Bottle  was  expos’d  to  the 
open  Air.  So  that  thofe  remaining  parts  of  the 
Air  inclos’d  within  the  Gage,  though  they  had 
all  the  Scope  and  Freedom  pcffible ,  to  expand  them¬ 
felves, ,  yet  did  not  do  it ;  and  therefore  were  fome 
way  or  other  render’d  uncapable  of  fo  doing.  Had  they 
been  as  able  as  the  others,  which  went  off  before ; 
they  had  likewife  gone  off  too.  So  tliat  their  long 
detention  in  that  violent  ftate,  muff  needs  have  made 
them  unable  to  unwind  themfelves,  fo  far  as  was 
neceffary  to  their  own  difcharge.  And  had  not  the 
’foremention’d  Accident  happened,  but  they  had  con¬ 
tinued  in  the  condition  they  were  in  at  the  firft  in- 
jeftion  ;  there’s  no  doubt  but  the  dijorder  they  fuffer’d 
would  have  been  ftill  greater,  and  their  incapacity  of 
Rejlitution  confiderably  more. 

Thus  much  for  the  Experiment  it  felf. 

And  tho’  the  fuccefs  of  it  was  not  fo  perfe&  as 
might  be  wifh’d  for,  yet  ’tis  fufficient  to  inform  us, 
That  Air  by  long  and  violent  Compreftons ,  may  (to  all 
appearance)  be  depriv’d  of  much  of  its  Elajlick  Power. 

"That  the  Self-reftoring  Quality  of  tho kfine  Springs 
(which  in  many  inftances  produce  fuch  wonderful 

^  ffe&s,) 
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>  Effefts,)  is  fofar  Impair’d  by  their  being  held  bent  for 
:  a  long  time  together,  that  afterwards  they  do  not 
fenfibly  exert  themfelves,  tho’  plac’d  in  the  moft  fa - 
vourable  and  likely  Circumftances  for  fo  doing. 

Thus  we  fee,  that  that  portion  of  Air  which  was 
left  in  the  Gage,  was  not  able  to  deprefs  the  Mercu¬ 
ry,  tho’  the  Surface  of  the  Mercury  in  the  Bottle 
was  now  expos’d  to  the  open  Air.  The  injur'd 
Springs  could  not  recover  themfelves  to  their  former 
tone  and  temper ,  but  continued  in  a  fluggifh  reft  up¬ 
on  the  Mercury ,  even  after  way  was  made  for  their 
free  and  eajie  Exp  an f on. 

Now  if  this  was  the  Effefl  of  the  Condenfation 
of  lefs  then  5  Atmofpheres  of  Air ;  the  greatejl  part  of 
which ,  made  its  efcdpe  ;  and  the  longejl  time  that  any 
*  part  of  it  was  held  in  this  ftate  of  violence,  was  lit¬ 
tle  more  than  4  Months ;  what  would  it  be  if  9  or  10 
Atmofpheres  were  crouded  into  the  room  of  one,  and 
continu’d  in  that  condition  for  as  many  years,  as  the 
other  did  Months  ?  Would  not  this  Air  lofe  its  Ela- 
fticity  much  more  than  the  former  ?  Would  its  tender 
Springs  he  able  to  unwind  themfelves  much ,  after  fo  long 
and  powerful  a  refraint  ? 

Would  not  the  Mercury  keep  its  Height  and  Station 
in  the  Gage,  notwithstanding  that  the  Veffel  containing 
Air  fo  comprefs'd  as  this ,  fhould  afterwards  come  to  be 
expos'd  to  the  open  Element  ? 

What  kind  of  Liquid  would  f)  many  Atmofpheres  of 
condens’d  unelaftick  Air ,  compofef 

Would  not  Terre  [trial  Animals  be  fajfccated  in  it,  as 
they  would  be  in  Water  or  other  Fluids  ? 

S  Would 


Wcutt  not  Fire  in  like  manner  he  quickly  extinguish* d% 
and  perhaps  with  fome  noife  and  biffing,  if  put  info  fuch 
€  Fluid  as  this? 

.  :"v7'  ■■■  '•  " .  V  ■  *  ,  .  •  \  ■*  .  ,  v  .•  ;  ....  ■  -  #  r-  ' 

Might  not  light  Bodies  (fuch  as  thin  Glafs  bubbles) 
float  upon  fuch  a  Medium  y  fuppofmg  them  not  above  5 
or  6  times  fpecifcally  heavier  than  common  Air  ? 

Is  it  impoffible  that  Air  by  this  means  Jhould  become 
a  Vifible,  Palpable  Fluid •  and  be  Subject  to  fome  of 
the  fame  managements  that  other  Fluids  are? 

r  " 

What  would  be  the  conference  of  the  action  of  an  in~ 
tenfe  Heat  upon  Air  thus  comprefFd  and  deprived  of  all 
its  Spring  ?  Would  it  rare  fie,  and  at  faft  recover  its 
Blajlicity  again,  by  the  Changes  poffible  to  be  wrought  by 
the  long  continued  aQrion  of  Fire?  Or,  would  its  parts 
be  only  violently  hurried  about,  as  thofe  of  other  Li-  ~ 
quids  are  by  the  like  caufe,  which  afterwards  fettle  ... 

and  compoie  themfelves  again? 

•  -  > .  * 
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An  Experiment  concerning  the  'Produclion  of  Light 
in  an  exhaujled  Glafs  (lin’d  within-lide  with 
Sealing-Wax,)  upon  an  Attrition  made  without . 

HAving  procur’d  a  Glafs  Globe,  of  about  6  inches 
diameter ;  I  put  into  it  a  convenient  quantity 
oken  Sealing-Wax,  and  held  it  over  a  moderate  Fire 
till  the  Wax  was  melted.  Then  turning  the  Globe 
about,  that  the  Wax  might  flip  from  one  place  to 
another ;  it  had  quickly  got  a  pretty  thick  LineifSgyon 
more  than  half  its  inlide  :  But  ’tis  to  be  obferv’d, 
that  it  was  not  in  all  places  equally  thick,  it  being 
impoflible  to  manage  the  melted  Wax  in  fuch  a  man¬ 
ner  as  to  make  it  fo. 

Having  done  thus,  I  plac’d  the  Globe  i  n  a  fit 
pofture,  and  left  it  till  it  was  perfectly  cold ;  and  then 
having  fix’d  the  Brafs-work  to  it,  I  exhaufled  it  of  its 
Air.  It  was  (immediately  upon  this)  applied  to  the 
Machine ,  represented  in  Plate  VII ;  where  the  manner 
of  giving  motion  to  it,  is  fo  obvious ,  as  needs  no  defcri- 
ption ;  and  then  making  an  Attrition  with  my  Hand , 
I  obferv’d  the  folio  w  i  n  g  fur  prizing  Phenomenon ,  which 
the  Evening  (the  proper  time  for  fuch  Obfervations) 
permitted  me  to  do'  with  great  advantage. 

My  Hand  was  no  fooher  applied  to  that  part 
of  the  Globe  which  was  lined  with  the  Sealing- 
Wax  ,  but  1  faw  the  jhape  and  fgure  of  all  the  parts 
of  my  Hand  (which  touch’d  the  convex  Surface  of 
the  Glafs)  dijtinctly  and  Perfectly  upon  the  concave  Su¬ 
perficies  of  the  Wax  within.  When  the  Glafs  alone, 

S  2  with- 
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without  any  fuch  Lining  on  the  infide,  is  made  ufe  • 
of;  ’tis  obvious  to  any  one  (who  has  feen  or  does  but 
confider  the  Experiment)  how  plainly  a  Hand  mull 
be  feen,  which  is  plac’d  on  the  convex  Surface  ofa 
Globe  all  over  enlightned  with  a  ftrong  -  flafhing 
Light.  And  perhaps  it  may  feem  ftrange,  if  I  fhoula 
lay,  that  the  Appearance  was  now  as  plain  and  vifible  * 
as  then ,  rwtwithftanding  the  interpofition  of  the  thick  bo-  - 
dy  of  Wax.  ’Twas  as  if  there  had  been  only  pure 
Glafs,  and  no  Wax  in  the  way;  or  as  if  the  Glafs 
had  been  away,  and  the  Wax  were  tranfparent. 
This  Lining ,  where  it  was  fpread  the  thinnejl,  would 
but  juft  allow  the  fight  ofa  Candle  through  it  in 
the  dark.  But  infome  places,  it  was  at  lea  ft  |  of  an 
inch  thick.  And  yet  even  in  thofe  parts,  the  Light 
and  Figure  were  as  dijlinguifhable  as  any  where  elfev 
Nay,  tho’  fome  parts  of  the  Sealing-Wax  did  not 
adhere  fo  clofe  to  the  Glafs  as  others,  yet  the  Light 
appear'd  on  thefe ,  jufl  as  on  the  reft.  This  Light  pro- 
duc’d,  was  not  difcernible.  at  all  thro"  the  body  of  the 
Wax,  btit  was  to  be  feen  by  looking  thro’  the  other 
parts,  where  the  Glafs  was  free  and  tranfparent.  . 
The  Colour,  and  other  Properties  of  it,  refembled 
thofe  of  the  Lights  produc'd  from  pure  Glafs  ;  except 
in  this  one  Inftance,  That  upon,  the  admiffion  of  a  Jmall  : 
quantity  of  Air  into  the  Globe,  the  Light  wholly  diftp - 
pear^d  in  that  part  covered  with  the  Sealing-Wax,  and 
not  in  the  other* 

When  all  the  Air  was  let  in,  the  Hoop  of  Threads 
being  held  over  the  Glafs,  the  Threads  were  attracted 
at  greater  di fiances,  by  that  part  which  was  coated  with 
the  Wax ,  than  by  the  other.  But  even  then ,  when  all 
the  Air  was  exhaufied ,  the  Wax  would  attraft  Bo¬ 
dies  plac’d  near  the  outfide  of  the  Glafs  :  For  in 
this  cafe  I  found  the  Threads  had  their  Central  directi¬ 
on,  t 
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on,  tho’  not  fo  vigoroufy ,  as  when  all  the  Air  was 
let  in.  ~  *  \ 

But  this  is  further  remarkable  too,  with  refped 
to  that  ftateof  the  Air’s  abfence ;  viz.  that  the  Threads 
would  not  be  attracted,  .if  held  over  that  part  of  the 
Glafs  which  had  no  lining  of  Wax  on  the  infide :  where¬ 
as  if  they  were  brought  within  the  Sphere  of  the 
Effluvia  of  the  Wax ,  they  would  direct  themfelves 
towards  it. 

So  that  in  the  Courfe  of  this  Experiment,  there 
are  thefe  following  things  to  be  taken  notice  of.  . 

Fir  ft,  A  dijtihfit  and  lively  reprefentation  of  the  Shape 
and  Form  of  an  Object ,  upon  a  folid  opake  Body ,  to  which 
that  Object  was  not  immediately  applied  •  and  this,  by  the  * 
Light  produced  upon  the  Attrition  of  another  Body  ( folid , 
tho’  not  opake,)  to  which  that  Object  was  immediately  ap± 
plied . 

A  Man  would  have  been  thought  the  Author  of 
a  very  ftrange  Paradox ,  that  fhould  have  alferted 
this,  and  at  the  fame  time  conceal’d  the  Experi-  - 
ment ;  which  fhews  how  and  which  way  ’twas 
done.  . 

Or,  fhould  it  have  been  propos’d  by  way  of  Problem, 
thus:  To  reprefent  the  figure  of  an  Objeft  ( plafd  be¬ 
hind  an  opake  Body )  upon  the  contrary  fide  of  that  opake 
Body ;  and  this  without  the  help  of  Optick  Glajfes ,  or  ! 
any  foreign  adventitious  Lights :  perhaps  the  Solution  % 
might  have  been  thought  impoftible;  or,  it  may  be.  . 
the  very  Terms  of  the  Problem  it  felf,  abfura  ana  1 
contradictory. 

For,  the  Body  on  which  the  Figure  is  to  be 
feen,  muft  be  an  opake  one,  (by  the  Hypothefis;) 
and  the  Object  it  felf  pfac’d  on  the  contrary  fide 

to 
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to  that  which  it  is  feen  on  ;  So  that  either  the  Light 
rniift  be  tranfmitted  thro’  this  Body,  and  then  'tis  not 
opake ,  which  is  contrary  to  the  Hypothefis;  or  elfe 
the  Light  muft  not  he  tranfmitted ,  and  then  no  Figure 
could  he  feen  ;  for  all  diftributions  of  Light  by  Opti¬ 
cal  Artifices  y  are  excluded  by  the  firft  Suppofition. 

But  we  fee,  this  is  not  only  poiTible,  but  alfo  plain 
'  Matter  of  Faft. 

From  whence,  I  think,  it  may  be  ufefut  to  oh- 
ferve,  That  many  odd  Effects  and  Appearances ,  which  we 
may  argue  very  plaufibly  to  our  j elves ,  againji  the  Pofjtbi- 
lity  of;  and  feem  to  find  downright  Abfur  dities  and  Con - 
:  traditions  in;  may  yet  be  brought  about  by  the  genuine 
Forces  of  Nature ,  acting  in  convenient  circumfances7  up¬ 
on  proper  and  fuitable  Bodies . 

And  from  hence  ;  That  we  do  not,  upon  fuch  oc~ 
cafions,  proceed  to  conclude  too  peremptorily,  what 
may  or  may  not  be  done  ;  and  think,  that  every 
Difficulty  or  Apparent  Impoffibility  to  us,  is  a  Real 
one  to  Nature  it  felf. 

Secondly,  The  uniform  Clarity  and  Perfpicuity  of  the 
Figure  reprefented ,  thro*  all  the  parts  of  the  opake  'Body , 
(viz.  the  W ax,)  on  which  it  was  feen ;  being  as  vijible  in 
the  thickejl  and  grojfef7  as  in  the  fneji'and  thinnefi  parts 
of  it ;  and  on  thofe  which  lay  out  farther  from  the  Glafy 
as  on  thofe  which  adherd  more  clofely  to  it. 

'  Thirdly,  A  total  Disappearance  of  the  Light  in  all 
'  that  part  cover7 d  with  the  fVax7  upon  the  admiffwn  of  a 
fmall  quantity  of  Air  ;  and  its  Continuance  in  the  other 
parts  of  the  Glafs  at  the  fame  time. 

Both 
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Both  thefe’  laft-recited  Heads  do  alfo  furniih  fome-  • 
thing  that  looks  pretty  ftrange. 

Here’s  a  Figure  tranfmitted  thro’  the  moft  denfe 
and  compact  parts  of  an  opake  Body,  with  the  fame  fa¬ 
cility  and  advantage  to  the  Eye,  that  it  is  thro’  thofe 
which  fhould  feem  the  moft  eafily  pervious  to  the 
radiant  Matter  which  is  to  form  the  Reprefenta- . 
tion. 

Again  :  Here’s  a  notable  DiftinClion  obfervable  in  the 
Lights  produc'd.  They  were  fuclj,  that  one  and  the  . 
fame  Caufe  defray’d  the  one,  arid  left  the  other  an -  ~ 
touch'd.  The  Air  (wept  away  all  which  arofe  from  * 
the  parts  lin'd  with  the  Wax ;  whilft  the  other  Re-  - 
gions  of  the  Glafs  preferv’d  their  Light  without  any  - 
diminution. 

Fourthly,  The  more  flrong  and  vigorous  Attraction ? 
from  that  part  of  the  Glafs  lin'd  with  the  Wax ,  than 
from  the  other :  which  was  manifeft  by  the  extent  of 
the  Attraftive  Power,  from  thence  to  greater  diftan-. 
ces  than  what  the  other  would  reach  to. 

Fifthly,  .The  Attraction  and  Central  Direction  of  the 
’  Threads  to  the  Waxp  even  while  the  Globe  was  exhaujted 
of  its  Air. 

This  anfwers  to  a  like  Phenomenon-  of  the  Load- 
Hone  ;  whofe  Effluvia  will  work  their  Effeth,  even 
when  the  Stone  it  felf  is  plac’d  in  vacuo .  So  here 

the  Threads  were  pufh’d  towards  the  Wax,  when 
at  the  fame  time  it  was  included  in  a  Glafs,  whofe  ' 
Air  was  drawn  out.  But  then  here’s  this  difference, 
that  the  Threads  were  lefs  vigoroufy  drawn  in  this  fiatey 
than  ,  when  all  the  Air  was  let  in  •  whereas  all  Magne ~ 
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'tick  Attractions  are  {at  the  least )  equally  ftrong  in 
vacuo,  as  in  the  open  Air. 

i  * 

Sixthly,  The  Limitation  of  the  Sphere  of  Attraction 
to  that  particular  part  of  the  Globe,  which  had  the 
Wax  on  the  infide,  (during  that  ftate  of  the  Air's  ah- 

fence. ) 

% 

Thefe  things  thus  obferv’d;  we  may  now  reafen 
a  little  upon  ’em,  in  the  modefi  way  of  Enquiries. 

1.  May  not  one  Body  attract  (and  as  it  were  im¬ 
bibe)  the  Effluvia  of  another  contiguous  Body  •  efpeci al¬ 
ly  when  Motion  and  Warmth  have  made  an  eajie  pafflage 
for  fuch  Effluvia  into  the  Inter  ft  ices  of  that  Body  ,  whofe 
attractive  Power  tends  to  fetch  them  thither  ? 

2.  Might  not  (therefore)  the  Sealing-wax  f' by vir¬ 
tue  of  that  Law ,  incorporate  with  it  felf  the  Luminous 
Effluvia  emitted  from  the  contiguous  Glafs  ?  -  Glafs  gives 
a  free  paffage  to  the  Effluvia  of  Sealing-wax :  May 
not  Sealing-wax  ( on  the  other  lide )  as  freely  ad¬ 
mit  the  Effluvia  of  Glafs  ? 

j.  Suppofing  the  Body  of  the  Sealing-wax  thus 
charg’d  and  replenifh’d  with  the  Luminous  Effluvia 
of  the  Glafs  ;  Would  it  not  in  that  fate  appear  Lumi¬ 
nous  it  felf  ?  Do  not  all  Bodies  that  fhine,  do  fo 
by  vertue  of  Lucid  Matter  lodg’d  in  ’em ;  indy  in 
fome  degree,  more  or  lefs  forcibly  darted  from  ’em  ? 
Why  fhould  not  Wax,  every  where  replete  with  fining 
Corpufcles,  appear  fining  ;  as  well  as  Wood  charg’d 
with  fery  parts,  gives  us  the  Senfation  of  a  burning 
t  Goal  •  or  Smoke  throughly  heated^  that  of  a  lively  Flame  ? 
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4.  mat  is  it  to  be  pellucid,  but  to  tranfmit  Light 
receiv’d  ?  And  does  not  the  Wax  thus  tranfmit  the  Lumi¬ 
nous  Matter  ,anr  acted  and  imbibed  from  the  Glafs  ? 

5.  Has  not  the  Wax  (therefore)  in  this  Bate ,  a  fort 
of  Transparency  ?  I  fay  in  this  fate  :  For  the  Property 
is  limited  to  the  prefent  Circumfances  of  thefe  Bodies 
concern’d  in  the  Experiment  ? 

During  the  Attrition ,  there  is  an  Eruption  of  Lu-. 
minous  Effluvia  from  the  Body  of  the  Glafs, 

Does  not  the  Attraction  take  place,  as  foon  as  the 
Matter  to  be  attracted  is  furnijb'd  by  the  contiguous 
Glafs?  Is  not  the  Wax  faturated  with  Light  as  foon 
as  the  Attraction  commences  ?  And  when  the  Wax 
is  faturated  with  Light,  does  it  not  then  appear 
luminous  ?  (that  is,  does  it  not  communicate  Some 
*parts  of  the  Light  receiv'd,  to  the  circumjacent 
Medium?) 

6.  Since  therefore  the  Sealing-Wax  in  this  ftate^ 
is  not  to  be  confider’d  purely  as  an  opake  Body ,  which 
oppofes  the  Tranfmiffion  of  Light,  (as  it  really  is  in 
all  other  Circumfances ,)  but  as  a  Body  every  where 
pervious  to  the  Lucid  Matter  emitted  from  the  neigh¬ 
bouring  Glafs ;  May  we  not  from  hence  conceive ,  how 
the  Figure  of  an  Object  plac'd  on  the  one  fide ,  may  be  re - 
prefented  on  the  contrary  fide  thereof,  (namely,  that 
fide  which  is  turn’d  towards  the  Eye  of  the  Specta¬ 
tor  ?j  Why  fhould  I  not  as  well  fee  my  Hand 
plac’d  on  the  Glafs,  whilft  the  Wax  is  thus  open  to 
the  Luminous  Effluvia ;  as  fee  it  when  I  place  it  be¬ 
hind  any  ordinary  tranfparent  Body  whatsoever  ? 

In 
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In  a  word ;  ’Tis  plain  matter  of  Fafl:,  that  the  - 
Figure  of  the  Hand  is  feen  on  the  contrary  fide  of  the 
Wax.  And  ’tis  demonftrable  from  the  very  Circum- 
ftances  of  the  Experiment,  that  that  Figure  is  not 
form’d  there  by  any  of  the  common  ways  of  picturing 
Objects  by  Reflected  or  Refracted  Light., 

The  Figure  therefore  is  tranfmitted  thro ’  the  Body  ’ 
of  the  Sealing-Wax.  But  no  Species  or  Picture  can  be 
tranfmitted  thro’  an  Opake  Body  while  it  continues 
to  be  Opake  y  that  is,  while  it  continues  impervious  to 
the  Rays  of  Light.  Therefore  the  Wax  muft,  at  that 
time ,  be  in  the  contrary  state ;  that  is,  pervious 
to  the  Luminous  Matter.  This  Luminous  Matter 
is  originally  emitted  from  the  Glais  in  the  Jit  of 
Attrition ;  but  how  it  fhould  pafs  from  thence  into 
the  body  of  the  Wax,  without  an  attractive  force  bring-  , 
ingit  thither ,  I  cannot  (at  prefent)  tell  how  to  con¬ 
ceive.  '  :  ' 

7'.  Qu.  ,  Whether  the  Figure  was  not  as  diftinBly- 
form’d  on  the  thickeft,  as  on  the  thinnefl  '  parts  of  the- 
Wax,  upon  account  of  the  Quantity  of  Luminous  Efflu¬ 
via  every  where  attracted  in  proportion  to  the  quantity  of 
attraBing  Matter?  And  whether,  it  was  not  upon  ac¬ 
count  of  the  very  fmall  {comparative')  difference  be¬ 
tween  the  diflances  of  the  far  theft  and  nearefi  parts  of 
the  Wax,  With  refpeB  to  the  Glafs-,  that  the  Luminous 
Matter  was  pretty  equally  drawn  to  --  both ,  and  Jo 
the  appearance  became  (to  Senfe)  equally  difiinB  on  both  ? 
Or  that  the  vibratory  motion  of  the  Effluvia  at  their 
Eruption  from  the  Glafs,  might  bring  them  as  welL 
within  the  Attra&ive  Sphere  of  the  remote!!,  as 
the.  neareft  parts  of  the  Wax,? 

B.Js 
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8.  Is  not  the  more  frong  and  vigorous  Attraction  from 
that  fart  of  the  Glafs  lin'd  with  the  Wax,  caus'd  by 
the  united  attra&ive  Forces  of  the  Glafs  and  Wax  ? 


■  -  -  -  --  ■  - ~ ^ - — . .  ... 

An  Account  of  fever al  Experiments  about  the  Afcent 
of  Liquids,  between  the  nearly-contiguous 
Surfaces  of  Bodies. 

WHenever  we  give  Natural  Caufes  an  Opportu¬ 
nity  of  exerting  themfelves  in  the  fame  or 
fimilar  Circumftances,  we  have  reafon  to  expeft  the 
fame  or  fimilar  Effe&s.  If  any  Phenomenon  be  the 
Refult  of  fuch  a  Principle  or  Power  in  Nature,  upon 
fucb  or  fuch  an  Application  or  Difpofition  of  External 
Matter;  then,  when  the  like  Difpofition  is  made 
again,  there’s  little  doubt  of  the  appearance  of  the 
fame  Phenomenon.  Some  Effe&s  indeed  there  are, 
plainly  reftrain’d  and  confign’d  to  fome  particular 
Qualities  of  Matter ;  as  the  Phenomena  of  Light  and 
Electricity ,  (  before  difcours’d  of ; )  which  won’t  fuc- 
ceed  in  all  Bodies  alike.  Others  depending  upon  a 
far  more  general  and.  comprehenfive  Caufe,  require  no 
more,  in  order  to  their  appearance,  than  fit  Circum¬ 
ftances,  or  a  convenient  Difpofition  of  Bodies,  with 
refpect  to  one-another  ;  and  fo,  things  being  brought 
within  the  Sphere  of  that  Caufe  on  which  fuch  Ef¬ 
fects  depend,  they  are  immediately  produc’d  of 
courfe,  by  fome  univerfal  eftabliflfd  Law  of  Nature. 

T  2  Of 


i  ;  '  "  C  r4°  1  .  . 

Of  this  tor  fort  (if  I  do  not  greatly  miftake,)  are- 
thofe  'Phenomena  which  we  have  now  under  Con fi dera¬ 
tion. 

The  Experiments  made  upon  the  Afcent  of  Li¬ 
quors  in  fmall  Tubes,  gave  me  an  occafion  to  thinks 
what  Varieties  might  occurr  upon  the  making  the 
,  Experiment  after  a  manner  different  from  what 
before  had  been  us’d  :  And  whatSuccefs  I  have  had 
in  thefe  Trials,  I  have  here  given  a  large  and  par¬ 
ticular  Account  of,  under  the  following  Heads.  la 
all  which  the  Philofophical  Reader  will  difcover  an 
exaff  Uniformity  of  Appearances  and  Effects ,  confequent 
upon  the  fimilar  Circumflances  and  Conditions  of  Ex¬ 
ternal  Bodies. 

Here  were  no  fmall  Tubes  made  ufe  of  in  any  of 
thefe  Experiments  :  But  when  Bodies  were  plac’d 
together  in  fuch  a  manner,  that  fomething  equi¬ 
valent  to  fmall  Tubes  would  necejjarily  refult  from  their 
very  Po fit  ion,  with  refpeft  to  one-another  ;  then  the. 
fame  thing  always  came  to  pafs,that  would  have  done 
had  common  fmall  Tubes  themfelves  been  made  ufe  of 

Experiment  I. 

Of  the  Afcent  of  Liquor  between  two  Glafs  P lanes , 

in  the  open  Air. 

I  Procur’d  a  couple  of  Glafs  Planes ,  which  were 
part  of  a  broken  Looking-glafs ,  being  about 
7  inches  long,  and  ii  inch  in  breadth.  Now  tho’ 
thefe,  when  clapt  together,  were  very  clofe,  as  feem- 
ing  to  touch  in  many  farts,  yet  when  they  came  to  he 
immers’d,  in  a  Liquid,  it  would  afcend  between  ’em  :  as 

was  manjfeft  upon  their  reparation,  when  they  were 
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found  actually  wet  on  all  their  farts.  But  this  Liquor 
being  fo  thin  and  colourlefs ,  theAfcent  of  it  between 
the  Planes  was  not  fo  eafily  difcernible.  Wherefore, 
to  make  it  more  obvious,  I  put  a  [mail  piece  of  Paper 
on  each  corner,  by  which  means  they  were  feparated 
by  an  Interval  equal  to  the  thicknefs  of  the  Paper ,  when 
they,  came  to  be  applied  to  one  another.  This  done, 
I;  plung'd  one  end  of  them  under  the  furface  of  a 
Strongly-tinged  Liquor ;  upon  which  it  began  imme¬ 
diately  to  afcend,  but  not  with  that  fviftnefs  as  in 
[mail  Tubes  :  However,  the  Motion  of  it  was  very 
odd,  being  fometimes  higher  in  one  part  than  in  ano¬ 
ther ,  and  (hooting  out  very  pleafantly  into  diverfe 
Branches ;  which  it  continued  to  do,  till  it  had  reach'd 
its  great  eft  height . 

But  the  Height  of  its  Afcent  varied  according  to 
the  diftance  of  the  Planes .  For  if  inftead  of  one  piece 
of  Paper  on  each  corner,  two  were  laid  there,  x  the 
Liquor  would  not  mount  fo  high  in  the  later  cafe,  as 
in  the  former  when  the  Planes  were  feparated  only 
by  a  fingie  Paper .  And  then,  if  the  Planes  were  any 
ways  declin'd ,  the  Liquor  wrou!d  ftill  fpread  it  felf  % 
farther  and  farther,  in  proportion  to  the  degree  of  De¬ 
clination. 

And,  upon  feveraj  Trials,  this  all  fucceeded  much^ 
after  the  fame  manner. 
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The  fame  in  Vacuo. 

BEing  willing  to  try  the  Afcent  of  the  Liquid 
between  the  Glafs  Planes,  in  an  exbaufted  Re¬ 
ceiver  as  well  as  in  the  open  Air  ;  I  fix’d  the  Planes  fo 
to  a  BrafsJVire ,  (which  pafs’d  thro5  the  Cover  of  a 
Receiver, )  that  I  could  make  ’em  defcend  at  plea- 
lure.  In  this  manner  I  convey’d  them  into  the  Re¬ 
ceiver,  together  with  a  Di(h  of  tinged  Liquor ;  which 
having  plac’d  on  the  Pump,  the  Gage  in  a  little  time 
fhew’d  the  Air  to  be  pretty  nicely  drawn  out.  Then 
I  plunged  the  Plates  (  feparated  by  pieces  of  thin  Pa¬ 
per,  as  before, )  into  the  Liquor ;  which  arofe  between 
them,  as  in  the  open  Air.  Nor  was  there  any  other 
difference  than  only  this ;  That  there  appear  d  more  In¬ 
tervals  or  Spaces  between  the  Branchings  of  the  afcending 
. Liquid ,  than  when  ’twas  try’d  in  the  open  Air. 

However,  when  the  Air  came  to  be  let  in  again ,  thofe 
Spaces  were  filPd  up  with  Liquid  •  which  was  now  an 

entire  Body,  without  interruption. 

•  >  * 
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Experiment  III. 

The  Afcent  of  Liquids,  between  Marble  and  Brafs 
Planes,  in  the  open  Air. 

Procur’d  a  pair  of  Marble  Planes,  ground  as  true 
as  the  Workman  could  poffibly  make  them  ; 
Thefe  I  joyn’d  together  dry,  and  without  any  thing 
betwixt  'em ;  which  having  done,  I  immers'd  the  lower 
Edge  of  ’em  about  4  of  an  inch  below  the  furface  of 
the  Water,  and  held  ’em  there  for  fome  minutes : 
Then  taking  ’em  out,  I  found  I  could  not  eafily 
part  ’em,  without  fiding  ’em  one  off  from  the  other. 
But  having  feparated  ’em  that  way,  I  prefently 
found  how  far  the  Water  had  infinuated  it  felf  be? 
twixt  ’em. 

This  Afcent  of  the  Liquor  I  found ,  upon  various 
Trials ,  to  be  different-,  but  always  obferv’d,  that  when 
1  had  newly  rubb'd  the  Planes  over  with  Wood-afhes,  the  ■ 
Water  would  afcend  the  highefl. 

After  this,.  I  made  ufe  of  a  pair  of  round  Brafs 
Planes ;  which  having  order’d  as  before,  the  Succefs 
was  very  agreeable  to  what  it  was  in  the  former  Cafe 

And  there’s  little  reafon  to  doubt,  but  the  lame 
thing  would  happen,  if  any  other  fort  of  Bodies 
were  us’d,  whofe  Surfaces  are  very  plain  and  fmooth, 
and  pofited  fo,  as  to  be  nearly  contiguous  to  each  • 
other, 

E  tf  t— • 
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E  X  PERI  M  ENT  IV. 

The  Afcent  of  Liquors  between  two  round  Glafs 

Planes,  in  the  open  Air. 

I  Laid  thefe  round  Planes  one  on  the  other,  with¬ 
out  any  thing  at  all  to  feparate  ’em;  and  ha¬ 
ving  plunged  the  round  Edge  juft  under  the  Surface 
pf  the  tinged  Liquor,  I  obferv’d,  That  it  immediately 
Jpread  it  felf  thro ’  the  whole  furface  of  'em,  and  reach'd 
the  extream  farts . 

In  the  other  Cafes  (before  mention’d,)  a  freight 
pat  Edge  was  applied  to  the  Liquid  ;  but  here  only  a 
circular  one ;  fo  {hat  fewer  parts  of  the  Glafs  were 
dipt  in  this  Trial,  than  in  the  former  where 
fquare  and  oblong  Planes  were  us’d.  Notwithstand¬ 
ing  which  difference,  the  Water  mounted  upwards, 
and  that  in  as  little  time  top,  as  in  the  former  Expe¬ 
riments. 

-  '  x  '  j  4  .  \ 

Experiment  V. 

The  Afcent  of  Water  thro'  a  Tube  fill’d  with  Allies, 

in  the  open  Air. 

I  Took  a  Glafs  Tube,  whofe  length  was  j  %  inches, 
and  the  diameter  of  its  Cavity  near  \  of  an  inch. 
To  one  end  of  this  Tube  1  ty’d  a  piece  of  Linnen 
doth ,  and  then  fill’d  it  with  Ajhes,  which  had  been 
fifted  thro’  a  pretty  fine  Searfe.  As  I  put  in  the  Allies 
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by  fma!l  quantities  at  a  time,  I  ramm’d  them  down, 
ftrongly  with  a  Rammer,  whofe  Bafts  was  very  little 
lefs  then  the  Bore  of  the  Tube  j  by  which  means  I 
crouded  them  together  as  clofe  as  was  pojjible.  When 
the  Tube  was  full,  I  ty’d  over  that  end  of  it  (by 
the  Neck )  a  thin  limber  Bladder,  (which  I  freed 
from  all  its  included  Air)  in  order  to  receive  that 
Air,  which  I  expected  would  be  forc'd  thro '  the  Afhes 
upon  the  Aficent  of  the  Water.  This  done,  I  plung’d 
that  end  of  the  Tube  (to  which  the  Linnen  was 
ty’d)  under  the  Surface  of  the  Water  in  a  Glafs; 
and  found  that  the  Water  did  presently  begin  to  rife. 
The  veryfrfi  Afcent  was  pretty  confiderable  ;  For  in 
the  fpace  of  16  Minutes  it  had  got  up  near  i  inch 
and  f.  But  as  it  advanc’d  fill  higher,  its  progrefswas 
flower ,  and  that  in  fuch  Proportions  as  here  follow. 

At  the  end  of  24  Hours,  it  had  rifen  but  to  1 6 
inches ;  the  Bladder  at  the  top  being  then  near  half  fil'd 
with  the  Air ,  which  had  quitted  the  Alhes,  as  the 
Water  paft  thro’  them.  But  here  happen’d  an  Acci¬ 
dent,  which  prevented  any  farther  Obfervation  of  the 
Swelling  or  Dijlention  of  the  Bladder  by  this  expend  Air.  ' 
For  the  upper  part  of  the  Tube  (to  which  the  Blad¬ 
der  was  ty’d)  being  crack’d  round,  foon  after  drop’d 
off.  However,  this  hinder’d  not  the  continuation  of  the 
Experiment  with  refpeci  to  the  Afcent  of  the  Water.  For 
at  24  Hours  from  the  laft  Obfervation ,  I  found  it  had 
gain'd  6  inches  more  in  height.  And  ’twas  very  eafie 
to  trace  it  in  all  its  motions,  by  the  change  of  colour  the 
Water  gave  thofe  parts  of  the  Afhes  it  paft  thro',  which 
render’d  them  very  diftinguijhable  from  thofe  which 
were  yet  dry. 
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When  24  Hours  more  were  compleated,  the  Wa¬ 
ter  had  rife  4*  inches,  and  fomething  better.  And 
at  the  fame  di fiance  of  Time  again,  it  had  afcend- 
ed  j  inches  higher.  The  fucceeding  24  Hours 
brought  it  2  inches  higher  fill!  ;  and  now  it  was 
gotten  within  i  inch  of  the  top  of  the  Tube.  In  the 
fpace  of  10  Hours  more,  it  finiih’d  that  little  re - 
maining  part ,  and  reach’d  the  Extremity  of  the  Tube 
compleatly. 

Such  was  the  Progrefs  of  the  Water,  and  at  this  - 
rate  did  it  make  its  way  thro’  the  compatt  Body  of  the 
Jjhes  with  which  the  Tube  was  fill’d. 

Having  'finiih’d  this  Obfervation,  I  then  refolv’d 
to  know,  what  quantity  of  Water  the  lAfhes  had  abjorb’d  • 
in  order  to  which  I  proceeded  thus.,  I  weigh’d  a 
Glafs  of  Water  very  nicely,  and  pour’d  part  of  it 
into  the  Glafs  ;  wherein  the  Tube  had  all-along- 
ftood,  till  it  reach'd  the  mark  at  which  the  Water 
Hood,  when  the  Tube  was  fir j/t  immers’d  in  it.  Then 
(weighing  the  remainder)  I  found  the  quantity  of  that 
pour’d  forth  (which  was  therefore  equal  to  that  ab~ 
forb'd  by  the  Jfhes)  to  weigh  1 792  grains  ;  which  is 
pretty  nearly  that  of  the  bulk  of  7  Cubical  inches „ 
Now  the  Capacity  of  the  Tube  (its  Diameter  be¬ 
ing  I  of  an  inch,  and  its  height  32)  was  about  14 
cubical  inches:  So  that  the  quantity  of  Water  equal 
to  about  i  the  Content  of  the  Tube,  was  drank  up  by 
the  Afhes. 

I  fhall  now  take  notice  of  the  Particulars  occur¬ 
ring  in  this  Experiment,  which  feem  to  me  to  be  well 
worth  obfervation :  And  thefe  I  fhall  offer  here  by 
themfelves ;  intending  to  make  fome  general  Remarks 
upon  this  whole  Clafs  of  Experiments ,  after  I  have  rela¬ 
ted  all  the  Experiments  that  belong  thereto. 
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Fir  ft ,  Tho’  the  Afhes  were  ramm’d  fo  very  clofe 
together,  yet  the  Interftices  of  them  were  capable  of 
admitting  a  quantity  of  Water  equal  to  half  the  Content 
of  the  Tube.  For  the  Content  of  the  Tube  was  but 
little  more  than  14  cubical  inches,  and  the  bulk  of 
Water  abforb’d  was  as  good  as  7  ;  as  was  but  now 
obferv’d. 

Secondly ,  The  Progrefs  of  the  Water  thro’  the  Afhes, 
was  very  difproportional  to  the  Times  :  Becaufe  ’twas 
found,  that  in  the  equal  Intervals  of  24  hours,  it 
made  its  way  according  to  the  following  Series  ;  viz. 
1 6, 6, 4I,  j,  2,  (and  in  the  laft  10  hours)  j  an  inch. 

Thirdly ,  The  Force  with  which  the  Water  made 
its  Afcent,  was  very  confiderable  j  being  fuch  as  was 
fufficient  to  overcome  the  Refiftance  of  the  Air  impri • 
fon'd  in  the  Interftices  of  the  Ajbes,  and  to  drive  it  away 
’ before  it ,  towards  the  upper  part  of  the  Tube. 

Now  ’tis  plain  the  Refiftance  of  the  contain’d  Air 
was  not  a  very  fmall  one,  from  hence,  that  it  was 
fuperiour  to  that  Force  by  which  the  Thorax  is  contracted , 
and  the  Air  thrown  out  of  the  Lungs ,  in  a  ftrong  Ex¬ 
piration.  Becaufe  when  I  endeavour’d  to -force  Air 
by  my  Breath ,  thro’  the  Tube  not  above  half  fill'd. 
with  Afhes,  I  could  not  prefently  fatisfie  my  felf  that 
I  did  do  it :  Whereas  we  fee  the  Water  eafily  made 
it  felf  a  PafTage,  when  the  Tube  was  not  only  quite 
full,  but  alfo  the  Afhes  were  prefs’d  together,  as  hard 
and  clofe  as  poflible. 

But  to  put  it  out  of  all  doubt,  that  the  amend¬ 
ing  Water  did  actually  meet  with  and  overcome 
fuch  a  Refiftance  as  what  I  fpeak  of,  viz.  That  of 
Air  lodg'd  in  the  Interftices  of  the  Body  it  pafs'd  thro' ; 
let  it  be  obferv’d  in  the  next  place, 

U  2  Fourthly , 
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Fourthly ,  That  it  was  viftble  by  the  gradual  Intume-  • 
fcence  of  the  Bladder  at  the  top  of  the  Tube,  that, 
the  Air  was  really  protruded  out  of  the  Afhes  by 
the  Water,  as  it  afcended  along. 

I  believe  none  will  attribute  this  Srvelliug  of  the 
Bladder  to  any  other  Caufe  than  the  force  of  feme 
included  Air,  which  ftretch’d  it,  and  plainly  endea¬ 
vour’d  to  get  away  by  fo  doing.  And  that  it  was 
forc’d  out  of  the  Afhes  by  the  Water,  is  as  obvious 
as  any  thing  can  well  be  ;  fince  there  could  be  no 
other  polfible  Caufe  that  lhould  expel  it  at  that 
time.  And  befides,  in  that  it  gather’d  more  and 
more  in  the  Bladder,  as  the  Water  advanc’d  higher 
and  higher,  by  that  means  it  plainly  pointed  out  the 
Caufe  which  forc’d  it  thither. 

Fifthly ,  The  Water  rofe  not  only  in  the  Afhes  ad- 
joyning  to  the  inward  furface  of  the  Tube ,  but  alfo  thro* 
the  whole  body  of  it,  and  that  equally  too,  (  as  appear’d 
upon  examination.) 

Whatever  therefore  were  the  Caufe  of  the  Wa¬ 
ter’s  Afeent,  that  Caufe  acted  uniformly,  fince  the 
Water  was  in  all  parts  and .  places  equally  influenc'd  , 
by  it. 

Sixthly,  The  Bulk  of  Air  forc’d  out  of  the  Inter- 
ftices  of  the  Afhes,  by  the  Water,  we  may  conclude 
( and  I  think  rightly  )  to  be  equal  to  that  of  the  Wa¬ 
ter  which  f applied,  its  place.  And  if  lb,  then  ’twas  as 
much  as  half  the  Content  of  the  Tube,  or  pretty 
nearly  as  much  as  the  Bulk  of  Afhes  therein  con¬ 
tain’d,  (  as  follows  plainly  enough  from  the  frstOb- 
fervation.) 

Seventh- 
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Seventhly ,  The  Afcent  of  the  Water  mas  by  far  fwif- 
ter,  when  there  was  a  much-greater  quantity  of  imprtfon'd 
Air  to  oppofe  its  paffage,  by  reafon  of  the  longer  Column 
of  Afbes  ( in  which  that  Air  was  contain’d  )  than 
when  it  had  made  more  way,  and  (fay  getting  higher 
in  the  Tube,  having  fhortned  the  Column  of  Afbes )  had 
a  lefs  quantity  of  Air  to  refill  it  in  its  motion  up¬ 
wards. 

Query  i.  Does  not  this  Phenomenon  of  the  Afcent 
of  the  Water  through  the  Interfaces  of  the  Afhes, 
amount  to  the  very  fame  Cafe  with  that  of  its  rifing  in 
fmall  Tubes,  or  between  two  Glafs  Planes  ?  Do  not  the 
Particles  of  this  Matter,  by  their  little  Hollows  and 
Intervals,  form  a  Congeries  of  minute  jlender  Pipes , 
or  Surfaces  very  nearly  approach'd  to  each  other ;  fo  that 
the  Liquid  rifes  in  each  Cafe  by  vertue  of  one  and  ■ 
the  fame  Caufe? 

Qu.  2.  Why  is  the  Afcent  of  the  Wafer  flower,' 
the  higher  it  rifes  in  the  Tube  ? 

’Tis  evident,  that  at  firft  there  is  more  intercepted 
Air  to  be  remov’d  out  of  the  way,  than  afterwards, 
when  the  Water  has  fhortned  the  Column  of  Afhes. 

Is  it  therefore  true,  that  the  Water  does  at  firf  aBual 
ly  meet  with  a  move  powerful  Reffance,  and  notwithfian- 
ding  rifes  with  more  Velocity,  than  when 'tis  lefs  refifed  ? 
Or,  fhould  we  not  rather  conclude,  that  it  does  in-  • 
deed  meet  with  lefs  Refillance  at  firft,  than  after¬ 
wards  ;  and  therefore,  that  this  intercepted  Air  is  not 
in  reality  that  Ob  facie ,  which  at  frfi  fight  it  appears  to- 
be  ? 
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Qa.  j.  Whether  the  encreafing  Weight  of  the  Wa¬ 
ter,  as  it  afcends,  may  not  Be  efteem’d  the  Caufe 
of'  the  diminution  of  its  Velocity?  Becaufe,  from  Sta¬ 
nch  Principles,  the  fame  Power  moving  different 
Weights ,  fliouid  produce  different  Rates  of  Velo¬ 
city . 


Experiment  VI. 

The  Afcent  of  Water  thro ’  Afhes  in  Vacuo. 

HAving  fill’d  a  Tube  about  io  inches  in  length 
with  Afhes,  (as  before)  it  was  plac’d  in  a 
Receiver ,  and  the  Air  exhaufted.  I  fuffer’d  it  to 
ftand  fbme  time  in  that  Jlate,  to  give  liberty  to  the 
Air  contain’d  in  the  Afhes  to  get  away  :  Then 
plunging  the  lower  end  of  the  Tube  under  the  Wa¬ 
ter,  I  found  (according  to  my  Expe&ation  )  that  the 
Water  rofe  much  fajler  in  that  very-much-rarefied  Me¬ 
dium ,  than  in  the  open  Air.  Becaufe,  in  about  4  hours 
time,  it  had  mounted  as  high  as  it  could  go,  having 
compleatly  reach’d  the  top  of  the  Tube. 

So  that  comparing  the  Refult  of  this  Trial  with 
the  former,  we  find  that  Here  was  a  Height  of  10 
inches  furmounted  in  4  hours;  whereas  There  fin¬ 
ches  took  up  1  jo  hours  to  finifh  it. 

By  which  Account  it  appears,  that  the  Heights 
are  in  the  proportion  of  jf  to  1,  but  the  Times  as 
J2f  to  1.  So  that  the  Water  was  more  than  j2 
times  as  long  in  going  ( in  Common  Air )  a  Space 
triple  to  that,  which  was  finifh’d  in  Vacuo : 


But 
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But  this  Eftimate  of  the  fwiftnefs  of  the  Water’s 
Afcent  would  have  been  more  exact,  had  it  been  ob- 
ferv’d,  at  what  Time  precifely  the  Water  reach’d 
the  fame  Height  in  both  Tubes.  Ex.  gr.  As  here 
in  Vacuo,  the  Tube  made  ufe  of  was  i  o  inches  long ; 
fo  if  it  had  been  obferv’d,  in  the  other  Cafe,  at  what 
time  the  Water  had  reach’d  io  inches  in  that  Tube 
alfo,  (  as  it  was  obferv’d  at  what  time  it  rofe  i<5  inches , 
viz.  at  the  end  of  24  hours )  then  the  Proportions  of 
thefe  different  Times  in  which  the  Water  had  afcend- 
ed  to  the  fame  Heights  in  both  Tubes,  would  have 
given  a  nearer  account  of  the  Velocities.  For  if  the 
Motions  were  equable ,  the  Velocities  would  be  juft 
reciprocally,  as  thofe  Times.  But  if  they  are  not  uni¬ 
form,  yet  the  rate  of  the  Swiftneffes  may  be  more 
nearly  guefs’d  at,  by  taking  the  Liquid  at  the  fame  - 
Height  in  each  Tube ,  than  at  different  Heights* 


Experiment  VII." 

The  Afcent  of  Liquors  in  fmall  Tubes,  of  unequal 
Thicknefs,  but  equal  Bores  or  Cavities. 

HAving  procur’d  two  Tubes,  the  Diameters  of 
whofe  Cavities  were  as  nearly  equal  as  they 
could  be  made,  but  one  at  leaft  ten  times  as  thick 
as  the  other ;  I  put  them  into  the  ’foremention’d 
tinged  Liquor .  The  Refult  was,  That  there  was  no 
difference  to  be  perceiv’d  between  the  Heights ,  the  Liquor 
had  afcended  to  in  each  Tube,- 
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Experiment  VIII. 

< 

The  Afcent  of  various  Liquors  between  two  fquare 

Glafs  Planes. 

ITry’d  this  in  Spirit  of  Wine,  Oyl  of  Turpentine , 
and  Common  Oyl. . 

All  thele  rofe  between  the  Planes,  as  the  tinged 
Water  did.  The  Difference  lay  in  this,  that  they  ail 
afcended  in  an  entire  Body ,  from  one  fide  of  the 
Planes  to  the  other,  without  thofe  Interruptions  and 
Intervals ,  which  generally  happen  when  the  Water 
afcends.  And  this,  even  tho’  the  Planes  were  held 
together  without  any  thing  to  feparate  ’em  •  and  not 
only  fo,  but  alfo  forcibly  prefs’d  together  :  in  which 
cafe  they  muft  needs  touch  in  many  parts.  And 
notwithftanding  that,  the  Courfe  of  the  Liquor  feem’d 
to  be  perfectly  uninterrupted. 

There  was  a  remarkable  Difference  between  the  Times 
/pent  by  the  Spirit  of  Wine ,  and  the  Oyls,  in  their 
Adeems. 

The  Common  Oyl  mov’d  extreamly  fluggiflsly,  in  corn- 
par  ifon  with  the  Oyl  of  Turpentine  and  Spirit  of  Wine ; 
infbmuch  that  the  former  was  near  an  Hour  in  riling 
as  high  as  the  two  later  would  do  in  lefs  than  half 
a  Minute. 

Having  now  given  an  Account  of  the  Experiments 
themfelves,  and  fubjoyn’d  what  Remarks  had  a  more 
immediate  relation  to  any  of  them  in  particular ;  I 
fhall  now  make  fome  general  Obfervations  upon  the 
whole,  and  then  confider  how  the  Phenomenon  it  felf 
may  be  folv’d. 

Erf, 
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*  Firjl  of  all  then,  we  find,  that  this  Phenomenon  of 
the  Afcent  of  Liquors ,  (between  the  Surfaces  of  near- 
ly-contiguous  Bodies)  like  that  in  f  mall  Tubes ,  does  no 
way  defend  upon  any  action  or  influence  of  the  Air „ 

For  in  all  thefe  Trials,  the  Liquor  rofe  with  as 
•much  eafe  and  freedom  in  an  exhaufled  Receivery 
as  the  open  Air  ;  but  in  one  cafe  particularly,  it  a- 
ficended  with  a  vaftly-greater  velocity  in  fo  thin  a 
Medium  as  that  we  call  a  Vacuum ,  than  under  all 
the  PrelTure  and  Vigorous  Aftion  of  common  Air . 
There  was  indeed  fome  difference,  with  refpeft  to 
the  branching  and  fpreading  of  the  Liquor  in  its  a- 
fcent  ;  but  this  is  a  trivial  confideration  in  compa- 
rifon  with  what  ought  chiefly  to  be  regarded  in 
this  matter,  and  that  is  the  Height  and  Force  of 
the  Liquour  ;  which  without  the  Air,  will  be  at 
leaf  (to  fay  no  more  than  that)  as  confiderable  as 
with  it . 

Secondly ;  Some  Liquids  rife  after  a  manner  very 
different  from  what  others  do . 

This  is  plain  upon  thefe  two  accounts. 

1.  Some  Liquids,  as  they  rife,  branch  themfelves 
into  various  little  Streams  or  Rivulets ,  and  by  that 
means  leave  (to  all  appearance)  vacant  fpaces  and 
intervals  betwixt  them ;  after  which  manner,  ’twas 
obferv’d  before*  that  the  ting'd  Water  rofe  between 
the  Glafs  Planes.  But  others  again  mount  up  all  in 
an  entire  body,  from  one  fide  of  the  Planes  to  the 
other ;  as  common  Oyly  that  of  Turpentine ,  and  Spirit 
of  Wine. 

2.  Some  afcend  with  a  prodigious  fwiftnefsy  in  com- 
parifon  of  others. 
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Thus  the  Two  lajl  mention  d  Liquors  made  at 
leaft  120  times  as  much  hafte  to  get  up  between  the 
Planes,  as  the  former  did  (as  is  plain  from  what 
was  before  related  of  them.) 

And  perhaps  other  Liquors  may  be  difcoverM, 
which  may  as  much  exceed  thefe  in  the  velocity  of 
their  Afcent,  as  they  did  the  common  OyL  And  it 
may  be ,  all  imaginable  proportions  of  Velocity ,  may 
be  anfwer’d  by  thofe  or  Liquors  (of  feme  fort  or 
other)  afeending  thus  between  the  contiguous  furfaces  of 
BodieSj  or  in  Jmall  Tubes .  For  the  Caufe  of  this  Phe¬ 
nomenon  (if  it  be  what  I  take  it  to  be)  is  capable 
ef  producing  an  infinite  diver fity  of  Effects ,  according 
to  the  difference  of  the  Matter  it  has  to  work  up¬ 
on. 

Thirdly ;  Liquids  afeend  not  only  in  perpendicular 
Directions ,  but  in  all  imaginable  Angles  of  Obliquity  to 
the  Horizon . 

For  when  the  Experiment  was  made  with  the 
round  Planes,  the  tinged  Liquor  immediately  diffus’d 
it  felf,  to  the  extremities  or  edges  of  them,  every 
where  thro’  the  whole  Circumference .  Now  the  Li¬ 
quid  could  rife  perpendicularly  but  in  one  Direction 
only,  viz.  that  which  we  may  conceive  to  pafs  thro’ 
the  Center  of  the  two  contiguous  circular  Planes, 
In  all  the  other  Directions  it  muft  afceiid  obliquely , 
diverging  juft  as  an  infnite  number  of  Chords  in  a 
Circle ,  drawn  from  the  end  of  the  fame  Diameter. 

And  fuppofing  it  reach’d  all  parts  of  the  Circum¬ 
ference,  at  the  fame  time  (as  it  did  without  the  leaft 
difference  to  Senfe)  we  have  then  here  as  it  were 
the  Reverfe  of  Galileo^  famous  Fropofition,  about 
the  Equitemporaneous  Defcents  of  heavy  Bodies  in  the 
Chords  of  a  Circle :  For  in  this  cafe,  the  afeending  Li 
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quid  defcribes  them  all  in  equal  times,  as  in  that 
cafe,  the  defcending  Solid  does.  And  if  the  one  af 
cends ,  and  the  other  descends,  by  virtue,  of  one  and  the 
fame  Caufe  (as  I  cannot  forbear  thinking  but  they 
do) ;  then  his  no  wonder  that  there  fhould  be  fuch 
an  Agreement  betwixt  them,  and  that  the  fame  Caufe 
fhould  produce  a  fimilar  Effect,  both  in  Solids  and 
Liquids ,  when  fimilar  Circumfances  are  fuppos’d  on 
both  fides.  And  it  all  amounts  to  [no  more,  than 
Attraction  upwards  in  one  cafe,  and  downwards  in 
the  other ;  and  this  in  the  fame  fort  of  Figure  too 
namely,  a  Circle. 

Fourthly ;  This  Phenomenon  is  not  confin'd  to  any 
one  particular  fort  of  Matter. 

The  Liquids  rofe,  not  only  between  the  Glafs, 
but  the  Marble  and  the  Brafs  Planes  too.  And 
there’s  no  doubt,  but  had  the  Experiment  been  made 
with  Planes  of  various  other  forts  of  Matter,  it  might 
have  fucceeded  in  like  manner.  ’Tis  poflible,  that 
fome  Liquids  may  not  rife  between  the  furfaces  of 
feme  Bodies ,  which  others  will  rife  freely  between : 
nay,  I  know  not,  whether  infiead  of  riftng ,  they  may 
not  be  funk  and  deprefs'd.  One  and  the  fame  Caufe, 
a&ing  in  different  Circumftances,  is  capable  of  pro¬ 
ducing  a  great  'variety  of  Effects. 

Fifthly ;  A  greater  quantity  of  Matter  contributes 
nothing  to  the  rifng  of  the  Liquid. 

This  is  plain  from  the  Experiment  of  the  two 
Tubes  of  equal  Cavities ,  but  unequal  Thickneffes.  And 
by  a  parity  of  Reafon ,  the  Thicknefs  or  Thinnefs  of 
the  Planes  fhould  produce  no  alteration,  with  re- 
fped  to  the  Liquor’s  afeent  between  them. 

•  X  2 
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Sixthly  ;  The  Afcent  of  the  Liquour  is  favour'd  and' 
promoted  by  fmail  Particles  of  Matter  laid  in  its 
way. 

Thus  the  Water  afcended  highef,  when  the  Planes1 
were  rubb’d  over  with  IVood-jfhes .  Perhaps  other 
Matter  might  be  as  great  an  impediment-,  or  give 
more  aff fiance  to  fome  Liquors  in  their  Afcent ,  than  to¬ 
others.  But  thefe  and  many  other  things  ( which- 
now  I  can  hut  hint )  may  perhaps  fome  time  or  o- 
ther  be  propos’d  as  Subjects  of  further  enquiry. 

Having  made  thefe  Gbfervations  ( General  and 
'Particular')  upon  the  ftveral  Experiments  pro¬ 
pos’d,  the  next  thing  is  the  Solution  of  the  Pheno¬ 
menon  it  felf.  And  here  I  make  no  fcruple,"  to  re¬ 
duce  all  the  Varieties  mention’d  to  the  fimple  Cafe  of 
fmail  Tubes ;  becaufe  they  all  of  them  (as  is  plain  by 
eonfidering  the  Circumftances)  amount  to  no  more 
than  That". 

For  example  :  The  two  Glafs  Planes  in  thefe  Ex¬ 
periments,  being  plac’d  very  near  one-another,  com- 
pofe  a  Tube  of  the  Form  of  a  Parallelipipid ,  whole 
thicknefs  is  exceedingly  fmail.  So  that  therefore,  ha¬ 
ving  found  s  Solution-  for  the  Phenomena  of  fmail  Tubes , 
the  fame,  may  eafily  be  accommodated  to  all  the 
reft. 

To  proceed  then ;  It  appears  evident  to  me,  that 
the.  Principle  we  ought  to- have  recottrfe  to  in  this  Cafef, 
is  no  other  than  that  of  Attraction.. 

A  Principle*  which  -  governs  far  and  wide  in  Na¬ 
ture,  and  by  which  mqft  of  its  Phenomena  are  ex¬ 
plicable.  I  know  very  well  there  have  been  Attempts 
made,  to  folve  this  Appearance  diverfe  other  ways.  . 
Some  have  argued  from  the  impeded  or  dimnifb'd  Acti- 
o.n  of  the  At}  ;  others  from  the  Innixion  or  Refiing  of 
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the  Parts  of  the  Fluid ,  on  the  Pores  and  Afperities  of  the" 
Glafs ;  others  again  from  the  Congruity  and  Incongruity' 
of  the  Parts  of  Matter  one  to  another.  This  lafl  No-- 
tion,  without  farther  explication,  is  fomewhat  more 
unintelligible  than  the  two  former  :  And  tho*  per¬ 
haps  they  areal!  of  them  wrong,  yet  the  Firfi  Two 
ways  of  folving  the  Difficulty  have  this  advantage 
above  the  other,  that  they  are  perfpicuoufly  Falfe ; 
whereas  this  latter  is  more  myflenmfly  fo,  leaving  the* 
Underftanding  in  fome  doubt ,  whether  it  may 
be  True, or  no;  becaufe  of  the  hard  Words  of  Con - 
gruity  and  Incongruity,  which  being  not  explain’d,  may 
poffibly  carry  fome  better  Meaning  along  with  ’em  than  > 
they  feem  to  promife.  If  it  fhould  be  thought  thar 
Attraction  is  a  Word  no  lefs  hard  and  unintelligible^ 
than  the  former  are,  I  can  only  fay  this,  That  ytis  plain 
Fa  ft  that  there  is  a  Power  in  Nature ,  by  which  the  Ptrtf 
of  Matter  do  tend  to' each  other ;  and  that  not  only  in 
the  larger  . Portions  or  Syfiems  of  Matter ,  but  alfo  the 
more  minute  and  infenftble  Corpufcles .  And  that  the 
Law  which  obtains  in  the  Former  Cafe-  (viz,^  a- 
monft  the  greater  Bodies  of  the  Univerfe)  is  fully  «det 
termin' d  and  fettled ,  namely,  that  the  Attraction  or 
Centripetency  decreafes  reciprocally ,  as  the  Squares  of  the 
Diflances  (of  the  A ttrafted  from  *the  Attracting  Bo¬ 
dy  )  do  encreafe .  But  the  Law  by  which  the  f mailer 
Portions  of  Matter  tend  to  each  other,  is  not  lb  com1 
pleaty  fettled,  but  left  yet  for  further  difcovery ;  only 
’tis  known,  that  it  mult  be  very  different  from  the1 
Other,  and  that  the  attractive  Forces  here  do  decreafe  in  a 
greater  proportion  than  that  by  which  the  Squares  of  the 
Diflances  do  encreafe :  but  the  nature  of  that  Propor « 
-non,  or  how  complicate  it  is,  or  what  Varieties  there- 
may  be  in  it,  is  not  yet  accounted  far;  nor  will  not  * 
eaftlyy  becaufe  of  the  feeming  invincible.  Difficulties  J 
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that  attend  the  making  Experiments  and  Obfervations 

requifite  to  fettle  fo  nice  a  Point.  Only  the  Fafl:  it 
felt  is  pa  ft  difpute,  and  the  Difcoveries  made  by 
that  very  great  Man,  Sir  Isaac  Newton^, the  Ho - 
ntur  of  our  Nation  and  Royal  Society)  have  fet  both 
thefe  Laws  of  Attraction  thus  far,  in  a  very  clear 
Light  to  all  that  will  ufe  their  Eyes  to  fee  them. 

Now  fince  we  are  certain  there  is  fuch  a  Princi¬ 
ple  in  Nature,  and  one  fo  Extmfive  and  Predominant 
too,  as  that  of  Attraction  ;  I  think  it  would  be  a  fa- 
tisiaftory  Proof  enough  of  the  Intereft  of  that  Prin¬ 
ciple  in  this  Phenomenon,  to  fhew  that  it  may  be 
handfomly  accounted  for  by  it,  without  being  forc’d 
upon  any  of  thofe  obfcure  precarious  Suppofitions ,  which 
In  other  Solutions  a  Man  can’t  well  avoid. 

However,  before  I  do  this,  I  jfhall  argue  the  Point 
another  way,  and  by  / hewing  fome  remarkable  Agree¬ 
ments  of  this  Phenomenon ,  with  others  in  which  Attracti¬ 
on  is  mofi  evidently  concern'd ,  do  fomething  (I  hope ) 
to  perfwade  a  belief  of  the  Intereft  of  the  fame  Caufe 
here  alfo. 

What  I  propofe  to  confider  at  prefent,  is  the  Mag¬ 
net  or  Loadfione,  fome  of  whofe  Effefts  coincide  with 
thofe  of  Jmall  Tubes  to  a  Wonder. 

1.  A  Loadftone  of  any  Form  whatfoever,  will  at* 
trad  Iron . 

So  we  find  that  Bodies  fet  together  after  any  manner , 
or  in  any  figure  whatfoever,  fo  they  do  but  compofe  a 
[mall  Tube  for  what  is  equivalent  thereto )  will  give 
occafion  to  the  Liquor  to  afcend  between  their  Surfaces . 

2.  The  Magnet  exerts  its  force  as  well  in  Vacuo, 
at  the  open  Air . 

And 
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And  we  find  that  Liquids  rife  as  freely  in  the  one ,  as 
the  other  of  thefe :  in  the  moft  thin  and  rarefied  Me¬ 
dium,  as  well  as  the  moft  grofs  and  denfe. 

3 .  Small  Loadfones  ("for  the  generality )  have  a 
/ Wronger  attractive  Power  (in  proportion  to  their 
bulk )  than  the  large  ones  have :  And  fo  fmall  Tubes 
will  make  the  Liquid  afcend  higher  than  great  ones 
will.  And  as  the  inward  Cavities  and  Surfaces  are 

j 

lej[en*d}  fo  the  Liquid  will  rife  higher  and  higher . 

4.  If  a  Loadftone  be  divided  into  feveral  parts ,  or 
,  fmall  Loadftones,  thefe  little  ones  (fuppofing  the  ver- 
tue  of  the  Stone  to  be  equably  fpread  thro’  the  body 
of  it)  will  all  together  fufdin  a  vajlly  greater  weight  of 
Iron ,  than  the  one  great  one  alone  before  would  do ;  ~ 
tho’  taken  collectively ,  they  contain  very  nearly  the  ; 
fame  quantity  of  Matter  with  it. 

So,  were  a  Tube  of  a  very  fmall  Bore ,  but  a  great 
Thicknefs ,  to  be  divided  into  feveral  Tubes  or  parallel 
Surfaces ,  the  Quantities  of  Water  fuftain’d  in  all  of 
them  together,  would  vaftly  tranfcend  that ,  which 
was  fuftain’d  when  they  were  all  united  together ,  and 
compos’d  but  one  fingle  Tube. 

So  that  in  fmall  Tubes ,  as  well  as  Loadfones ,  the 
Encreafe  of  Superficies  is  That  on  which  the  En- 
creafe  of  the  Force  feems  mainly  to  depend.  Nor 
does  this  Affertion  any  way  thwart  what  was  faid  before , 
viz.  That  as  the  Surfaces  did  decreafe ,  fo  the  Afcent 
of  the  Liquid  would  be  more  and  more  confiderable : 
For  there  I  only  compar'd  the  EffeCts  of  Tubes  of 
different  Diameters  one  with  another  ;  and  fhew,  that 
the  lefter  Tube  has  the  advantage  of  the  greater  : 
But  here  I  compare  the  Effects  of  innumerable  little 
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Tubes,  all  made  out  of  one  fingle  Tube ,  with  the  Effect 
.of  that  fingle*  Tube  it  felf;  and  fhew,  that. the  En- 
creafe  of  Superficies  confequent  upon  fuch  a  dtvifio 
gives  the  Aggregate^  or  Collection  of  Tubes,  (by  ma- 
my  degrees)  the  advantage  of  the  fwgle  one. 

Now,  upon  thefe  accounts,  I  think  I  have  feme 
.  Grounds  to  believe,  that  the  Phenomena  of  the  Load- 
Bone,  and  of  [mail  Tubes,  depend  upon  one  and  the 
t  fame  Principle  in  general :  For  here’s  a  furprizing 
Correfpondence  of  Effects y  why  then  may  they  not  agree 
in  their  Caufe  ? 

But  to  proceed.  That  Attraction  I  fpeak  of  (  as 
the  Caufe  of  the  Afcent  of  Liquids  in  fmall  Tubes) 
I  make  to  proceed  (mainly,  ifnotfolely  j  from  the 
.  Inner mofi  or  Concave  Surface  of  fuch  a  Tube;  and 
not  from  the  Solidity  or  Quantity  of  Matter  which  It 
contains.  And  a  Proof  that  this  is  fo  in  Fait,  may 
be  deduc’d  from  the  Experiment  of  the  two  Tubes , 
before  mention’d.  But  more  than  this,  that  it  like- 
wife  ought  to  be  fo,  appears  from  hence,  that  the  At- 
.  tractive  Power  of  fmall  Particles  of  Matter  alts  only  on 
fuch  Corpufdes  as  are  in  contaCi  with  them ,  or  remov'd 
but  at  infinitely -little  diftances  from  'em. 

Upon  which  account  I  think  I  may  fay,  that  the 
remoter  Surfaces  of  the  Tube,  between  the  innermofi 
or  concave  one,  and  the  outermoft  or  convex  one,  do 
contribute  nothing  to  the  EtfeQ: ;  that  is,  the  Liquid 

u  not  influenc'd  by  any  Attraction  of  Theirs. 

* 

Thefe  things  premis’d,  let  us  in  the  next  place 
confider,  how  this  Phenomenon  may  be  accounted  for 
by  Attraction  t  That  is,  how  the  Liquid  may  rife  in  a, 
fmall  Tube ,  by  the  Attraction  of  the  Parts  thereof  by  the 
soncave  Surface  of  the  Glafs . 


Let 
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> 
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Let  A  B  C  D  be  a  fmall  Tube,  perpendicularly 
immers’d  in  a  Liquid ,  whofe  horizontal  Surface  is 

ECDF. 

T!ie  Parts  of  the  Liquid  at  a  a,  bb,  adjoyning  to 
the  concave  Surface  of  the  Tube,  are  ftrongly  at¬ 
tracted  by  it,  and  that  in  a  Direction  perpendicular  to 
the  Tides  of  the  Cylindrick  Glafs  ;  or  ( which  is  all 
one  )  parallel  to  E  F,  the  Surface  of  the  Liquid. 

Now  the  Particles  44,  bb,  gravitating  in  DireCli- 
ons  perpendicular  to  E  F,  that  is,  parallel  to  A  C  and 
B  D,  the  Sides  of  the  Tube  ;  by  means  of  the  afore- 
faid  Attraction,  it  comes  to  pafs  that  the  Particles 
a  a,  b  b,  have  all  of  ’em  a  much-lefs  Momentum  or 
gravitating  Force  than  otherwife  they  would  have, 
were  the  Attraction  away.  Therefore  the  Parts  of  the 
Fluid ,  which  lie  immediately  under  them ,  arc  much  lefs 
prefPd  upon ,  than  otherwife  they  would  be. 

And  altho’  the  Particles  d  d  lie  farther  out  to¬ 
wards  the  middle  of  the  Tube,  yet  in  a  very  minute 
and  {lender  one  (fuch  as  we  here  {peak  of)  they 
are  near  enough  to  be  within  the  reach  of  the 
powerful  Attraction  of  the  Surface,  fo  far  as  to  be  in 
fome  meafure  influenc’d  thereby ;  either  immediately 
or  mediately ,  by  the  means  of  the  Particles  a  a,  b  b  , 
which  are  ftrongly  urg’d  towards  the  Glafs,  and  do 
(  by  the  General  Law  )  attraCt  the  neighbouring  Par¬ 
ticles  d  d9  towards  themfelves. 

Upon  thefe  accounts,  the  Momenta  of  all  thofe  Par¬ 
ticles,  comprehended  within  the  Circumference  of  the  lower 
Bafts  of  the  Tube ,  being  much  leflen’d  ;  the  Fluid, 
which  lies  directly  under  ’em,  is  proportionally  lejs 
prefs'd. 
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But  the  Parts  of  the  Fluid  / ///,  which  lie  be¬ 
tween  the  Surface  E  C  D  F  and  the  Bottom  of  the 
Tube,  at  more  remote  diftances  from  the  Sides  of  the 
Tube  than  its  Semidiameter  ;  Thefe  Particles  ( I  fay ) 
being  out  of  the  reach  of  any  fuch  Attraction,  do 
gravitate  with  their  whole  Force  or  Momentum  on  the 
Parts  which  lie  under  ’em.  Therefore  it  appears* 
that  by  the  Immerfwn  of  the  fmall  Tube  into  the  Liquid , 
the  Equilibrium  is  deftroyM  between  tliofe  Parts  or 
the  Liquid  lying  within  the  Circumference  of  the  lower 
Bafis,  and  thole  which  are  plac’d  without .  There¬ 
fore  (  by  the  Hydrofidtical  Laws  )  the  Liquid  mull 
rife  within  the  Surface  of  the  Tube  :  For  the  firon- 
ger  Fluid  will  Hill  prefs  in  upon  the  weaker ,  and  force 
it  away  before  it.  That  is,  the  Particles  about  aa^bb 
principally ;  and  next  to  them ,  the  Particles  about 
d  d  mull  necelfarily  give  way  to  the  Particles  be¬ 
low  them,  which  are  urg’d  on  by  the  juperiour  Mo¬ 
mentum  of  the  Particles  which  come  from  the  afore- 
faid  remote  diftances  about  ////•  From  whence  it 
follows,  that  thofe  Particles  about  a  ay  b  b,  muft 
necelfarily  afcend  higher  in  the  Tube,  as  to  e  e  e  e9 

When  they  are  rifen  higher,  the  Attraction  to  the. 
Sides  of  the  Tube  will  take  place  as  before ,  and  by  let 
fening  their  Momenta  ,  with  refpecl  to  thofe  below 
’em,  will  give  a  new  Occafion  to  the  external  Fluid, 
to  infinuate  it  felf  within  the  Bottom  of  the  little 
Tube,  and  confequently  to  pufh  thofe  Particles  Hill 
«Pr  higher,  as  to  gggg* 

Thus,  by  the  continued,  Action  of  the  fame  Caufe ,  the 
fame  Ejfeft  follows,  and  the  Liquor  continues  to 
afcend  in  the  Tube,  till  it  comes  to  a  certain  deter¬ 
minate  Height ,  where  it  keeps  its  fat  ton,  and  tliat  by 
vert  tie  oi  the  fame  Laws  which  brought  it  thither. 

And 
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And  this,  I  hope,  may  be  a  fatisfa&ory  Account 
of  the  Reafon  of  this  Phenomenon ;  and  ferve  to 
fhew  the  Manner  and  Way  by  which  Liquids  may 
be  conceiv’d  to  rife  in  fmall  Tubes.  I  muff  fay,  it  ap¬ 
pears  to  me  to  be  the  True  one . 

AT.  I  fpake  but  now  (with  a  ’Particular  remark ) 
of  the  Preffure  of  thofe  Particles  of  the  Fluid,  which 
lie  at  more  remote  diftances  from  the  Tube,  than  its 
Semi-diameter .  ’Tis  to  the  Energy  and  Force  of  thefe, 
that  the  Afcent  of  the  Fluid  feems  chiefly  %  if  not  en¬ 
tirely ,  to  be  owing.  For  thofe  Particles  nearly  ad- 
joyning  to  the  Convex  Surface,  are  attracted  in  fome 
degree,  as  well  as  thofe  which  are  approach’d  to  the 
Concave  y  And  therefore  can’t  be  imagin’d  to  have 
any  fuch  preponderating  Momentum ,  as  to  force  thofe 
within  to  afcend  in  the  Tube.  But  fuch  Particles 
as  are  plac’d  at  farther  diftances  beyond  the  Con¬ 
vex  Surface,  fuffer  no  attraction  from  it,  and  fo  are 
fufficient  to  prefs  the  Liquid  away  before  them . 

But  it  may  be  faid  here,  that  if  the  furrounding 
parts  of  the  Fluid  without ,  on  the  Convex  fide,  were 
attrafted  as  well  as  thofe  within^  oa  the  Concave ; 
then  the  Fluid  ought  (by  thefe  Principles)  to  rife 
without ,  on  the  Convex  furface  of  the  Tube,  as  well 
as  it  does  within ,  on  the  Concave:  which  Experi¬ 
ence  fhews  that  it  does  not. 

But  (in  anfwer  to  this)  the  Reafon  why  it  ought 
not  to  do  fo  (or  at  leaft  very  inconfiderably)  is  obvi¬ 
ous,  I  think,  from  the  different  natures  of  Convexity 
and  Concavity.  Suppofe  we  a  fmall  Particle  of  a 
Fluid,  in  contact  with  the  Convex  Surface  of  a  Tube: 
’Tis  plain,  that  all  the  LiheoU  or  freight  Filaments 
compofing  this  Surface,  ar c  averted,  or  turn'd  from  the 
aforefaid  Particle,  except  that  one  fingle  Filament, 
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In  which  it  touches  the  Surface.  But  on  the  Gon- 
cxve  fide,  all  the  Filaments  are  turn'd  towards  fuch 
a  Particle,  which  we  imagine  to  be  in  contact  with 
the  Surface  there. 

From  whence  arifes  an  exceeding  great  Difference  be¬ 
tween  the  Attractions  of  a  Particle  of  Fluid  Matter., . 
by  the  Filaments  on  the  Convex >  and  on  -the  Con¬ 
cave  fide. 

For  in  the  Former  Cafe,  the  faid  Particle  muft  be 
vaftly  more  out  of  the  reach  ofthefe  Attractions ,  upon 
the  account  of  the  averted  Fofition  of  the  Filaments, 
than  in  the  Latter  Cafe,  where  the  Incurvation  turns 
the  attracting  LineoU  towards  it ,  and  by  that  means 
prefenting  a  much-greater  Force ,  produces  a  proper- 
tionally-greater  Effeft. 

And  for  this  reafon,  the  Parts  of  the  Fluid  with - 
lofing  beyond  comparifon  more ,  of  their  Momen¬ 
tum  than  thofe  without  do  ;  the  Fluid  ought  to  rife, 
beyond  comparifon  movt  on  xht  Concave^  than  on  the 
Convex  Surface  of  the  Tube.  That  is,  its  afeent  on, 
-the  out  fide  ought  to  be  fcarce  fen pble\  and  I  believe 
it  will  be  always  found  to  be  fo. 


Thus  far  we  have  fliewn  the  Reafon  why  the 
Liquor  muft  rife  in  the  Jmall  Tubes. 

From  hence  now  it  follows  likewife,  that  it  muff 
of  neceffity  rife  higher  in  Tubes  of  a  fm alter ^  than  thofe 
of  a  larger  Bore . 

For  fuppofe  there  be  two  Forces ,  each  of  which  is  to 
lift  a  jeveral  Weight .  Now  (from  the  Principles  of, 
Mechanicks )  that  Force  which  bears  the  greateff  Propor¬ 
tion  to  its  Weighty  will  be  able  to  raije  that  Weight  high¬ 
er ,  than  that  Force  which  bears  a  lefs  Proportion  to  its 
Weight ,  will  be  able  to  raife  that  Weight .  Let  US  alfo 
take  two  Tubes  of  different  diameters ,  and  the  fame, 


height 

o 


\ 
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height :  tile  attractive  Powers  are  as  the  Surfaces  ;  and  the' 
Weights  or  Quantities  of  Liquor  to  be  rais’d  into? 
thefe  two  Cylinders^  are  as  their  [olid  Contents .  Or  • 
fbecaufe  the  Heights  being  the  fame,  the  Surfaces’ 
are  as  til t  Peripheries  ^  and  the  Contents ,  as  the  Areas 
of  the  Bafes^J  the  Attractive  Forces  will  be  as  the 
Peripheries  ;  and  the  Weights,  as  ths  Areas  of  theBafes, 

But  there  is  a  greater  Proportion  between  the  Pe¬ 
ripherie  and  the  Area  of  the  Bafe  in  the  [nail  Cylin¬ 
der,  than  there  is  between  the  like  quantities  in r 
the  great  one.  .  Therefore  in  the  [mall  Tube,  the 
Attractive  Force  bears  a  greater  Proportion  to  the: 
Weight  of  the  Liquid  to  be  rais'd ,  than  it  does  in  the 
great  one:  And  therefore  the  Liquid  mu jl  rife  higher 
in  the  Former ,  than  in  the  Later . 

From  hence  likewife  we  may  form  a  Rule that 
may  help  towards  determining  the  Height  the  Liquid  > 
mu (l  afcend  to ,  in  any  given  {mail  Tube , 

For  the  Liquid  in uft  neceffarily  rife,  till  it  comes  • 
to  fuch  a  Height ;  that  the  Momentum  of  all  the  Liquid 
in  the  Tube ,  as  it  is  there  diminffid  by  the  Attraction : 
of  the  Surface ,  becomes  equal  to  the  undirninijlfd  Mo¬ 
mentum  of  the  External  Liquid,  at  that  depth  the 
Tube  is  immers’d  to.  And  when  it  is  come  to  that 
particular  Height ,  it  mu  ft  as  necefl&riiy  ftand,  and  go* 
no  farther.  . 

And  in  that  Cafe,  the  Proportion  will  vnti  thus ^ 
As  the  Diminish'd  Gravity,  of  the  Liquid  in  the  Tube  is  ; 
to  the  Abfolute  Gravity  of  the  Collateral  Cylinder  of ; 
External  Liquid,  fo  is  the  Depth  of  Immerfion^  to  the  . 
Height  of  the  Liquid  in  the  [mail  Tube .  For,  I  fuppofe 
the  Cylinder  of  Fluid  in  the  Tube  to  be  balanc’d  by: 
o nz  without,  which  has  the  fame  Bafe,  and  whole  ; 
Height  is  equal  to  the  Immerfion  ;  for  the  Bafes  be-  • 
ing°the  fame,  the  Heights  are  as  tile  Contents  or  * 
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Qhy.aMttte$  of  Matter*  And  to  make  an  Equilibrium  , 
or  Equality  of  Momenta ,  the  Forces  mud  be  recipro¬ 
cally,  as  the  Bulks  or  Quantities ;  that  is  (in  this  cafe) 
reciprocally  as  the  Heights . 

Now,  as  for  the  Reap  us  inducing  me  to  propofe  a  So¬ 
lution-  of  the  Phenomena  of  Capillary  Tubes,  on  fuch 
Principles  as  I  have  here  done  j  I  think  it  not  im¬ 
proper  here  to  fubjoyn  them. 

5Tis  true,  the  dir  e  ft  and  jeemingly-fireight  afcent  of 
die  Liquid,  from  the  lower  to  the  upper  parts  of  the 
Tube,  would,  at  fir  ft  view,  tempt  one  to  think  of 
no  more  than  only  an  Attraction  upwards ,  or  in  Di¬ 
rections  parallel  to  the  fides  of  the  Tube,  inffeadof 
perpendicular  thereto  ;  and  fo  to  derive  the  Fluid’s 
afcent  only  from  this ,  without  any  regard  to  Hydro- 
fir  at  ical  Laws,  or  the  lofis  and  recovery  of  an  Equili¬ 
brium.  But  in  this  way  there  appear’d  feveral  Dif¬ 
ficulties,  of  that  ftrength,  that  I  could  by  no  means 
get  over  them  ;  and  the  confederation  of  thefe,  de¬ 
termin’d  me  to  folve  the  Phenomenon  the  other 
way.  < 

For,  i.  I  could  not  fee  any  Reafon  to  convince  my 
felf,  why  a  Partide  of  the  Liquid,  as  a  or  b ,  which 
is  there  at  that  point  in  actual  contact  with  the  Glafs, 
.fhould  not  be  attraded  to  and  by  that  Particle ,  ra¬ 
ther  than  by  another  above  it,  and  remote  from  it : 
Or  at  leaft  why  it  fhould  not  be  v  aft  ly -more  attracted 
by  that  Particle  with  which  it  is  in  contact ,  than  by 
another  above  it;  and  confequently  why  the  At¬ 
traction  fhould  not  ftrft  begin ,  in  lines  perpendicular , 
and  not  parallel,  to  the  fides  of  the  Tube,  whatever 
be  done  afterwards  :  For  I  do  not  absolutely  ex¬ 
clude  the  former  Attraction  from  being  feme  way 
concern’d,  tho*  I  make  the  Utter  the  main  and  prin¬ 
cipal  Mauje  of  the  Afcent.1 


2.  If 
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2.  If  a  Body  refting  on  an  Horizontal  Plane  were" 
to  be  drawn  (in  a  Direction  parallel  thereto)  again jl * 
an  Upright  or  Vertical  Plane  erefted  upon  the  fame 
Horizontal  Plane  ;  it  appeared  certain  to  me,  that 
the  aBual  Preffure  of  that  Body  in  the  Horizontal 
Plane  would  be  diminifhM,  according  to  the  force 
wherewith  the  Thread  was  drawm,  which  prefPd  it 
again fi  the  vertical  Plane .  For  it  may  be  drawn  fc 
hard  againft  the  upright  Plane,  that  the  Horizon¬ 
tal  one  fhall  have  little  or  nothing  at  all  of  the 
burden  of  it.  And  applying  this  to  the  Cafe  in 
hand  ;  I  concluded,  that  for  this  reafon  the  Momen-- 
tum  of  the  Parts  of  the  Fluid  a  a,  bby  muff  be  a- 
bated,  with  refpect  to  the  Particles  lying  imme¬ 
diately  under  them. 

5.  When  I  fuppos’d  the  Liquor  to  afeend  purely 
by  vertue  of  the  Attract  ion  direTHy  upwards ,  in  Lines 
parallel  to  the  fides  of  the  Tube,  I  could  not  fee  a  rea¬ 
fon,  why  the  Liquid  jhould  ever  flop  in  any  Capillary 
Tube  before  it  comes  to  the  very  top  of  all ;  which 
yet  Experience  (hews  it  does.  For  if  the  Attraction 
be  folely  from  the  upper  parts,  then  as  long  as  there 
is  any  part  of  the  Surface  left  unoccupied  by  the 
Liquid,  fo  long  there  ts  a  Caufe  left  in  beings  of  the  Li~ 
quids  farther  a  [cent.  And  if  there  be  that  Caufe  in-, 
being,  why  Ihould  it  not  exert  it  felf,  and  make  the 
Liquid  rife,  as  well  when  ’tis  gotten  up  2  or  3  inches, , 
high  in  the  Tube,  as  when  it  was  below  at  the 
bottom  ?  All  Circumftances  here ,  are  the  fame  as  therey 
as  far  as-  I  can  with  all  my  Attention  difeover. 
And  that  the  Liquid  has  already  poffefi’d  fome  part 
of  the  Surface,  can  be  no  Reafon  why  that  fart  which 
is  not  potfe/s'd,  Ihould  not  exert  its  attractive  force,  and 
draw  up  the  Liquid,  till  it  is  gone  as  high  as  it 
can  go  ;  that  is,  till  the  whole  Tube  is  full.  In  a 


word.  W  hy  fhould  I  deny  the  upper  part  of  the Tube 
that  attractive  power,  which  I  fc  freely  allow  to  the 
lower  ?  I  know  no  reafon,  to  imagine  tins  Vertue  ft?  lie 
fo  unequally  fatter  d  about  the  Tube  ,  and  if  it  be  not'fo, 
then  I  think ,  I  ought  to  expect  the  fame  Effect  fhould 
take  place  in  the  upper  parts  of  it,  that  does  in  all 
other  places. 

k  And  therefore,  4.  By  the  Explication  which  I 
have  here  given  of  this  Phenomenon,  I  found  I  could 
give  a  Reafon  for  the  Jfcent  of  the  fluid  to  a  deter¬ 
minate  Height  in  any  Capillary  Tube  propos'd  •  which  I 
law  no  way,  that  was  tolerably  Philosophical,  to  do  by 

the  other  Method. 

•  ’ 

For  the  Momentum  of  the  external  Liquid  being  in 
feme  meafure  taken  into  this  Account,  as  well  as  the 
.Attraction  of  the  'Tube  ;  the  Hydroflratical  Laws,  by 
which  I  fuppofe  the  Liquids  within  and  without  to  be 
balanced,  will  themfelves  determine  the  Height  to  which 
the  Fluid  muft  rife  in  the  Tube.  Otherwife  (as  I  hinted 
before)  ’tis  not  a  flight  Difficulty,  to  conceive  any  other 
Limits  to  bound  the  motion  of  the  Liquor  upwards, 
but  the  very  top  of  the  Tube  it  felf :  and  there  in¬ 
deed  it  muft  Hand  for  a  good  Reafon.  But  if  it  fet¬ 
tles  at  any  determinate  depth  belotv  that,  and  this 
by  vertue  of  the  direct  or  upright  Attractions,  I 
muft  needs  fay  ’tis  a  Riddle,  out  of  the  Intricacies  of 
which  I  have  little  hope  to  deliver  my  felf. 

For  the  remaining  part  of  the  Concave  Surface 
lying  above  the  Liquor  in  the  1  ube ;  either  has,  or 
has  not,  the  Power  of  Attraction,  like  the  other parts 
of  the  Surface  below. 

If  not,  by  what  Law  is  a  Tube  fo  divided  into  at¬ 
tractive  and  non-attraclive  Segments  ?  How  is  the 
Limit  between  thefe  two  very  Heterogeneous  Parts 
determin’d  ? 


Was 
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Was  there  originally  and  always  fuch  a  diftin£Kon  ? 

Or  did  it  commence  when  the  Glafs  was  firft  blown 
\to  the  Form  of  a  Capillary  Tube?  Or  did  it  begin 
>  take  place  only  when  the  Tube  was  actually  int¬ 
ers*  d  in  the  Liquid  ?  In  flhort,  does  this  ftrange  pro- 
srty  owe  its  rife  to  Nature ,  or  to  the  Fire  •  the 
lafi  which  made  it  a  Tube,  or  to  the  Water  *tis 
ung*d  in ,  when  the  Experiment  is  to  be  perform'd  ? 

'  it  be  not  to  one  of  thefe,  I  am  at  a  lofs  for  its 
riginal.  On  the  other  hand  ;  if  the  remaining  part 
the  Tube,  above  the  Surf  ace  of  the  Liquor  where 
fettles ,  be  endow’d  with  an  attractive  force  fimi- 
rly  and  proportionally  to  the  reft,  why  does  it  not 
ert  it  felf,  when  the  Liquor  is  fairly  prefented  with- 
the  Sphere  of  it ;  in  like  manner  as  the  attra&i- 
1  of  the  other  parts  below  did,  when  the  Fluid  was 
ought  within  their  Sphere? 

By  how  much  the  greater  a  Difficulty  it  will  be, 
anfwerthefe  Confiderations  upon  Juft  and  Philo- 
ihick  Principles ;  by  fo  much  the  more  (I  hope)  will 
e  former  Solution  I  have  given,  appear  to  be  clear 
Ld  natural. 

I  could  proceed  to  fhew  farther,  how  the  other 
henomena  of  fmall  Tubes  might  very  naturally  be 
dv’d  from  thefe  Principles  •  but  it  being  very  eafie  to 
make  that  Application y  I  fhall  wave  all  Difcourfe  of 
thofe  matters,  and  with  that  I  have  now  faid,  con¬ 
clude  this  prefent  Subject. 
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An  Account  of  an  Experiment  concerning  the  dif¬ 
ferent  Densities  of  the  Air,  from  the  Great- 
eft  degree  of  Heat,  to  that  of  Cold,  in  our 
Climate. 

I  Took  a  Glafs  Tube  about  2  Foot  long,  and  of 
about  f  in  diameter,  which  I  bent  into  the 
form  of  a  Rectangular  Syphon,  at  nearly  the  diftance 
of  6  inches  from  one  end,  thus : , 


At  that  Extremity  of  it  which  was’  forth  efi  from 
tho  Angle  ^  I  cemented  on  a  Erafs  Screw  with  a  fmall 
Perforation,  in  it ;  by  which  means,  when  I  had  put  a 
little  Quick fiber  in  at  the  Jhorter  Leg,  by  inclining  the 
longer  Leg  this  or  that  way,  I  could  bring  the  Mercury 
to  reft  any  where  at  pleafure ;  as  at  A  A;  The  little  Co¬ 
lumn  of  Mercury  I  here  made  ufe  of,  was  about  i  inch 
in  length,  as  being  fafficient  for  the  purpofe  of  this  ,. 
Experiments  Then  having  fcrew’d  a  Cap  on  to  the 

V  longer; 
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longer  or  Horizontal  Leg  of  the  Syphon,  and  the  Mer¬ 
cury  being  fix’d  and  fettl’d  in  a  certain  part ;  I  con¬ 
vey’d  it  into  aTrough,  together  with  a Thermometer ,  and 
pour’d  on  as  much  warm  Water  as  would  cover  the 
Ball  of  the  Thermometer :  Thus  the  Syphon  la y, 
with  its  longer  Leg  under  the  Water,  in  an  exaB 
Horizontal  Portion,  and  its  (horter  Leg  upright  and 
above  the  W ater.  And  the  Refult  of  this  Contrivance, 
was  the  Prevention  of  fome  Inconveniencies,  which 
would  have  follow’d  upon  placing  the  Syphon  fo, 
as  that  the  Water  fhould  have  found  its  way  into  it. 
Befides,  the  Action  and  Power  of  the  External  Air 
could  not  have  been  fo  certainly  argued  and  de¬ 
termin’d,  in  that  cafe,  as  it  might  in  this ;  where  it 
had  liberty  to  prefs  as  it  would,  and  that  Imme¬ 
diately,  without  oppofition  or  hinderance  from  an  In¬ 
tervening  Body.  The  Spirit  in  the  Thermometer ,  be¬ 
ing  quickly  influenc’d  by  the  warm  Water,  I  fufter’d 
it  to  rife  up  as  high  as  the  little  Ball  on  the  Top  of 
that  Instrument,  and  indeed  to  pafs  into  it ;  that  fo 
I  might  make  my  Obfervations  on  its  Defcent  with  more 
exatlnefs.  For  I  imagin’d,  that  by  that  time  the 
Spirit  was  fallen  to  fome  convenient  degree,  defign’d 
to  begin  the  Account  at,  it  might  have  acquir’d  a  pret¬ 
ty  equal  degree  of  Heat  in  all  its  Parts. 

Accordingly  I  began  my  Obfervations,  when  it 
had  defcended  to  130  Degrees  above  the  Freez¬ 
ing  Point ;  at  which  time  I  found  the  length  of  the 
Column  of  Air,  from  the  clofed  end  of  the  Syphon 
to  the  nearefl:  Surface  of  the  Quickfilver,  to  be 
juft  144  tenths  of  Inches.  After  the  Spirit  had  de¬ 
fcended  10  Degrees  lower,  the  Air,  which  before 
poffefs’d  144  Parts,  lack’d  one  of  them  now;  and 
19  on  fucceflively  at  every  10  Degrees  defcent  of 
the  Spirit,  the  Column  of  the  contain’d  Air  was 

Z  2  ieffen’d 
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leffen’d  in  its  length  one  exaCt  tenth.  When  ir 
had  del'cended  to  30  Degrees  above  the  Freezing- 
Point,  the  Air  was  found  to  poffefs  but  i  34  of  the 
’forementioned  Parts.  So  that  from  hence  it  will  be- 
eafie  to  conclude,  that  at  the  Freezing  Point,  the 
Air  in  the  Syphon  would  be  reduc’d  to  3  tenths  lefs 
than  at  the  laft  Obfervation ;  and  confequently  at  50 
Degrees  below  the  Freezing  Point,  (which  I  am  in¬ 
form’d  is  the  greateft  Degree  of  Cold  that  has  hap¬ 
pen’d  in  our  Climate,)  it  would  be  reduc’d  to  126 
Parts  of  the  whole,  and  in  that  ftate  would  be  one 
eighth  more  denfe,  than  when  at  the  greateft  De¬ 
gree  of  our  Natural  Heat.  And  the  Reafon  why  I 
could  not  prove  this  later  part  by  Experiment,  was, 
that  when  I  came  to  expofe  the  Thermometer  and 
Syphon  in  the  open  Air,  or  freezing  Ivlixture,  the- 
Syphon  would  inftantly  receive  the  Impreffton  of 
the  Cold,  and  the  Air  contain’d  in  it  be  confidera- 
bly  contracted,  before  the  Thermometer  gave  any 
fign  of  fuch  Alteration.  But  feeing  the  former  part 
of  the  Experiment  fueceeded  fo  very  regularly  as 
it  did,  I  think  there  can  be  no  doubt  of  the  truth 
of  the  whole  Calculation ;  nor  do  I  yet  fee  how  it 
could  be  better  perform’d.  I  fhall  add  a  Table  of 
the  different  Degrees  of  the  Air’s  Denfity  at  every5, 
10  Degrees,  from  130  above  the  Freezing  Point,' 
to  50  Degrees  below  it. 

This  Experiment  was  made  February  the  x  ith,  1 708; 
the  Mercury  in  the  Barometer  (at  the  fame  time ) 
ftanding  at  30  inches. , 
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Heat,  to  the  Greatelt  Cold. 
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NB.  For  the  better  underftanding  of  the  foregoing 
'  Experiment,  I  would  note  fomething  concerning  the 
Portion  and  Motion  of  the  little  Column  of  Mercury 
in’  the  Horizontal  I  .eg  of  the  Syphon. 

This  body  of  Quickfilver  being  fix’d  in  a  certain 
part  of  the  Tube  (as  fuppofe  thereabouts ,  where  it 
now  appears  to  be,  in  the  Fig.)  was  afterwards,  by 
the  Rarefaction  of  the  Air  (contain’d  between  it, 
and  the  end  cover'd  with  the  Cap)  driven  farther  to¬ 
wards  the  Angle  of  the  Syphon  ;  for  the  Mercury 
when  put  in,  neceffarily  forcing  the  Air  along  before 
it,  there  mult  needs  be  a  Column  of  Air,  included 
, between  it  and  the  end  of  the  Syphon  guarded  with 
the  brafs  Cap:  and  that  Air  muit  as  neceffarily  be  ra- 
refed  by  the  heat  of  the  warm  Water ,  and  that  Ra¬ 
refaction  cr  Expanfion  will  force  the  Mercury  towards 
the  Angle  of  the  Syphon,  where  it  has  only  the  Pref- 
fure  of  the  External  Air  (thro’  the  open  fhorter  Leg  of 
the  Syphon)  to  encounter  with,  as  an  Impediment  to 
its  motion  that  way.  Now  the  firf  Expanfwns  of  the 
mcluded  Air,  by  the  Heat,  art  fufficient  to  overcome 
the  contrary  Prelfure  of  the  External  Atmofphere  :  And 
by  this  means  the  Column  of  Mercury  is  prefs’d 
towards  the  Angle  of  the  Syphon  fo  far,  till  the  Rare- 
fadion  and  the  outward  Prelfure  come  to  balance  one- 
another.  Then,  as  the  Water  cools,  (and  the  Heat 
growing  lefs ,  the  expanfive  Force  of  the  included 
Air  by  confequence  abates  too)  the  Prelfure  of  the 
Atmofphere  thro’  the  fhorter  Leg  of  the  Syphon  be¬ 
gins  to  prevail,  and  confequently  forces  the  Mercu¬ 
ry  more  inwards,  or  farther  from  the  Angle  of  the  - 
Syphon.  And  thus  the  Rarefadion  ftill  diminifhing, 
and  the  weight  of  the  Atmofphere  gaining  more  and 
more  upon  it,  the  Mercury  is  ftill  driven  farther 
;frorn  the  Angle  of  the  Syphon,  and  fo  the  length 

or 
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or  dlftance  between  it  and  the  end  covered  with  the 
Cap,  becomes  continually  lefs  and  lefs.  And  thefeDi- 
jiances  are  exprefs’d  in  that  Column  of  Parts  in  the 
Table ,  which  anfwer  to  the  Degrees  of  the  Spirit's 
defcent  in  the  Thermometer . 

This  Experiment  it  felf  proves  the  Spring  of  the  •' 
Air ,  as  it  fliews  us  the  External  Atmofpheric  Co- 
llimn  firft  giving  way  to  the  more  powerful  Expanfiom 
of  the  included  Air ,  and  then  by  degrees  recovering 
it  felf  and  forcing  the  Mercury  away  before  it,  to¬ 
wards  the  other  end  of  the  Tube, 

We  fee  likewife  the  Ground  gotten  by  t\\Q  Exter¬ 
nal  (which  is  the  fame  with  that  loft  by  the  inclu¬ 
ded  Air)  to  anfwer  exaftly  to  the  Abatements  of  Heat 
indicated  by  the  defending  Spirits  in  the  Thermometer ; 
fo  that  the  Liquor  there  always  gave  an  exa£t  and 
perfect  account  of  the  contraction  or  ftortning  of  the 
Column  of  included  Air  ;  that  is,  of  its  Denftty . 

The  abundant  Vfefulnefs  of  which  Observation,  I  may 
fome  time  or  other  more  largely  difcourfe  of 


Exp  erlmen t  s 
Concerning  the  Refraction  of  the  Air * 


A  Bout  Ten  Years  frnce9  that  Curious  and  Inge¬ 
nious  Member  of  the  Royal.  Society,.., 
Mr.  John  Low  thorp,  contrived  an  Apparatus  to 
demonftrate  fenfibly  the  Ref  actions  of  the  Air,  which 
hitherto  had  been  perceiv’d  only  by  the  fubtile  and 
nice  Divilions  of  Aftronomical  InftrumentSo  He  : 
made  a  Vacuum  between  two  inclined  Planes  of  Glafe  * 
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by  the  help  of  Quicksilver ;  thro’  which  an  Object 
view’d  with  a  THefcope  was  feen,  upon  readmiffion 
of  the  Air,  very  fenfibly  to  change  place :  An  Ac¬ 
count  of  which  Experiment  is  at  large  in  Phil.  Tranf. 
N°  257,  and  in  the  French  Memoirs  for  the  Year  1700, 
to  which  I  referr. 

Mr.  Caffini  the  Son  having  been  prefent  when 
Mr,  Loivtborp  made  his  Experiment  before  the  Royal 
Society,  made  a  Report  thereof  to  the  Royal  Academy 
of  Sciences  of  France ;  and,  upon  his  return  home, 
thofe  Scavans  thought  it  worth  their  while  to  re- 
examin  the  matter :  But  tho’  themfelves  thought  it 
very  ftrange,  yet,  as  they  manag’d  the  Trial,  they 
declare  in  the  Hiftory  of  their  Academy  for  the  Year 
1700,  That  it  did  not  fucceed ;  and,  that  the  Beams 
of  Light  palling  thro’  fuch  a  Vacuum ,  fuffer’d  no  al¬ 
teration  by  Refraction. 

How  well  they  made  their  Vacuum ,  tho’  they  fay 
it  was  bleu  exdiement ,  may  juftly  be  queftion’d  ;  or 
rather,  the  thing  being  fo  evident,  it  will  not  feem 
malicious,  if  we  fuppofe  fome  little  Senfe  of  Emula¬ 
tion  might  incline  them  to  deny  the  Honour  of  an 
Improvement  of  fuch  Confequence  to  Aflronomy ,  to 
a  foreign  Academy. 

The  Royal  Society  ( whofe  Glory  it  is  to  be  as  un¬ 
willing  to  deceive  as  to  be  deceived)  being  inform’d 
that  this  Experiment  was  call’d  in  queftion  by  the 
French  Academy,  were  defirous  that  it  might  be  put 
paft  difpute,  by  repeated  and  fully-attefted  Trials  : 
Accordingly  I  was  order’d  to  make  an  Inftrument 
for  the  purpofe,  by  the  direction  of  Mr.  Halley,  R. S.  S. 
and  ProfelTor  of  Geometry  in  Oxford.  It  confided  in 
a  ftrong  Prifm  of  Brafs,  two  fides  of  which  had 
Sockets,  to  receive  Glades  as  truly  plane  and  polifh’d 
as  could  begotten;  and  the  third  fide  had  a  Pipe 

with 
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with  a  Stop-cock,  whereby  to  apply  both  the  Ex- 
haufting  and  Condenfing  Engine.  The  GlalTes  were 
firmly  fix’d  and  cemented  in, w  lb  as  to  bear  both  an 
inward  and  outward  Preffure,  and  the  whole  turn’d 
upon  an  Axis,  that  it  might  be  made  to  receive  the 
Rays  with  any  Obliquity  defil’d:  And,  to  be  the 
more  fecure,  I  affix’d  a  Mercurial  Gage,  to  difcover 
any  the  leaft  Defeft  in  the  Cement,  that  might  hap¬ 
pen;  the  Angle  contain’d  between  the  two  Glafs 
Planes  being  very  near  to  64  degrees.  And  thisln- 
ftrument,  thus  prepar’d,  we  fitted  to  a  Telefcope  of 
about  10  foot  long,  fo  as  the  Axis  of  the  Telefcope 
might  pafs  thro’  the  middle  of  the  Prifin ;  and  in 
the  Focus  of  the  Telefcope  a  very  fine  Hair  was  adap¬ 
ted,  for  direftion  to  the  Sight. 

Having  chofen  a  proper  and  very  diftinft  ereft 
Object,  whofe  diftance  was  2588  feet,  June  15 .S.V. 
1708,  in  the  Morning,  (the  Barometer  being  then 
at  29. 7I,  and  the  Thermometer  at  60  )  we  firflr  ex- 
haufted  the  Prifin,  and  then  applying  it  to  the  Tele¬ 
fcope,  the  horizontal  Hair  in  the  Focus  cover’d  a 
Mark  on  our  Objeft  diftin&Iy  feen  thro’  the  Vacuum , 
the  two  GlalTes  being  equally  inclin’d  to  the  vifual 
Ray:  Then  admitting  the  Air  into  the  Prifin,  the 
Object  was  feen  to  rile  above  the  Hair  gradually, 
as  the  Air  entred,  and  in  the  end  the  Hair  was  found 
to  hide  a  Mark  1  oj  inches  below  the  former  Mark. 
This  often  repeated,  as  often  fucceeded. 

This  done,  we  applied  the  Condenfing  Engine  to 
the  Prifin,  and  having  pump’d  in  another  Atmo- 
fphere,  fo  that  the  Denfity  of  the  included  Air  was, 
by  the  Mercurial  Gage,  double  to  that  of  the  out¬ 
ward  ;  we  again  plac’d,  it  before  the  Telefcope ,  and 
then  letting  out  the  Air  by  the  Cock,  the  Objeft, 

A  a  which 
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which  before  feem’d  to  rife,  now  appear’d  gradual¬ 
ly  to  defcend,  and  the  Hair  at  length  refted  on  an 
ObjeCt  higher  than  before  by  the  lame  Interval  of 
i  oj  inches.  And  this  likewife  often  repeated,  never 
fail’d.. 

We  again  crouded  in  another  Atmofphere,  and 
upon  difcharging  the  condens’d  Air,  the  Object  was 
feen  near  2  x  inches  lower  than  the  Hair  ;  but  in  this, 
the  great  Prelfure  forcing  the  Cement  would  not 
permit  us  to  make  fo  frequent  Repetitions  as  in  the 
former. . 

And  thefe  Experiments  have  been  fhewn  before 
the  Prefident ;  and,  at  times,  to  moft  of  the  princi-  - 
pal  Members  of  the  Royal  Society. ,  So  that  ’tis  hoped 
the  Fa£t  may  no  longer  be  queftion’d. 

How  the  Radius  being  2588  feet,  ten  inches  and 
a  quarter  fubtend  an  Angle  of  one  minute  and  < 
eight  feconds ;  and  the  Incidence  of  the  Vifual  Ray  be-  - 
ing  3  2  Degrees,  by  reafon  the  Angle  of  the  Glafs  Planes 
was  64  Degrees,  it  follows,  from  the  known  Laws  of 
Refraction, that  as  Sine  of  320  toS.  of  51°”  59-  26",  fo 
Sine  of  any  other  Incidence  to  the  Sine  of  its  re- 
fraCted  Angle  ;  and  fo  is  Radius,  or  1000000,  , 
to  999736  ;  the  Logarithm  of  which  Ratio  is 
•—0001 145  :  whence  the  RefraCtion  of  the  Air  may 
readily  be  computed  at  any  other  Angle .  of  Inci¬ 
dence.  '  ; ' 

By  thefe  Experiments  it  plainly  appear’d,  that 
the  RefraCtion  of  the  Air  was,  as  far  as  the  Eye  could 
diftinguifh  it,  exaCtly  proportion’d  to  its  Denfity ; 
the  Refraction  being  the  fame  from  the  common 
Air  to  a  Vacuum,  as  from  a  double  Denfity  to  the  . 

com- 
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common  Air,  and  the  Refradtion  from  a  treble  Den- 
fity  to  the  common  Air  exadtly  double  to  that  from 
the  common  Air  to  a  Vacuum.  Whence  the  Den¬ 
fity  of  the  Air,  in  refpedtof  the  incumbent  Atmo- 
fphere,  being  always  as  the  height  of  the  Mercury 
in  the  Barometer,  the  Refradtion  alfo  will  be  extern 
paribuc  in  the  direct  proportion  of  the  heights  of  the 
Mercury. 

But  this  Denfity  of  the  lower  Air  is  confidera- 
bly  varied  by  Heat  and  Cold,  as  appears  by  the  Ta¬ 
ble,  in  page  175  ;  wherein  we  have  fhewn  by  Expe¬ 
riment,  that  the  lame  Air  which  when  the  'Thermo¬ 
meter  marked  130  degrees,  (being  the  great  eft  Sum¬ 
mer  Heat)  occupied  144  (paces,  by  extremity  of 
Cold,  or  at  50  degrees  below  the  freezing  point, was  re¬ 
duced  to  1 26  of  the  fame  (paces ;  but  at  the  freezing 
point  to  1 3 1 :  it  being  very  remarkable  that  the  Air 
and  Spirit  of  Wine  did  proportionable  contract  them- 
felves  during  the  whole  Experiment.  Hence  by  help 
of  the  aforefaid  Table,  we  are  enabled  to  give  a 
rule  to  eftimate  the  Refradtion  of  the  Air  at  all  times  $ 
having  the  height  of  the  Barometer  and  Thermo¬ 
meter:  for  with  the  fame  Heat,  the  Refradtion  is 
as  the  height  of  the  Barometer  diredtly,  and  under 
the  fame  Prelfure,  it  is  as  the  fpaces  the  fame  Air 
occupies  reciprocally. 

Now  our  Experiment  being  made  when  the  Mer¬ 
cury  was  at  29, 77,  and  the  Thermometer  at  60, which 
gives  the  fpace  in  the  Table  137 ;  let  it,  for  Example 
fake,  be  required  to  find  what  would  be  the  Re  (  radii- 
on  when  the  Barometer  is  at  29  inches,  and  the  Ther¬ 
mometer  at  the  Freezing  point,  or  the  Air  occu¬ 
pying  but  131  parts.  I  iay,  the  Denfity  of  the  Air 
at  fuch  time  will  be  to  the  Denfity  at  the  time  of 
our  Obfervation,  as  137  times  29  to  131  times  29,  jU 

A  a  2  that 
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that  is  as  15892  to  15589  ;  wherefore  the  Refra&ion 
of  the  Air,  at  fuch  time,  will  be  in  that  fame  Ratio 
to  what  it  was  'June  15,  1708.  How  to  apply  this 
rule  to  Aftronomical  purpofes,  and  how  to  correct 
the  Errors  occafioned  by  the  Air’s  Refraction,  in  the 
Obfervations  of  the  Stars,  will  ihortly  be  fet  forth  in 
a  more  proper  place. 


•• 

An  Account  of  an  Experiment  concerning  the  dif¬ 
ferent  Weights  of  the  fame  forts  of  Bodies • 

.  lut  of  very  unequal  Surfaces ,  in  Water,  which 
were  of  equal  Weight  in  Common  Air.  - 

e  «  S 

IT  is  very  well  known,  by  many  Experiments, 
that  the  minute  Parts  of  Bodies,  which  are 
fpecifi catty  heavier  than  fome  Menflruums ,  may,  not- 
withftanding  their  excefs  of  Gravity ,  be  fulpended 
and  held  up  therein. 

This  is  leen  in  the  Dijfolution  of  Gold  in  Aqua  Re¬ 
gia,  and  of  Silver  in  Aqua  Fortis,  and  many  other 
Chymcal  Experiments  befides. 

Now  thefe  Phenomena  have  hitherto,  been  us’d  to 
be  folv’d  from  the  confideration  of  the  great  encreafe 
of  Superficies  (in  fmall  bodies)  in  proportion  to  their 
bulk.  For  thefe  Metals ,  or  other  Bodies,  (fay  thofe 
who  go  upon  this  Hypothefis)  being  divided  into 
extreamly-»«#*/f?  parts,  by  the  aCtion  of  the  Men- 
firua ,  a  vaft  encreafe  of  Superficies ,  in  proportion  to  the 
bulk  or  mighty  is  an  immediate  Confequent  thereupon. 

And 
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And  the  Refiftance  from  the  Liquid,  being  greater  or 
lefs,  according  to  the  Superficies,  it  comes  to  pafs 
that  Particles  of  Matter,  fpecifically  heavier  than  a 
Fluid  propos’d,  may  by  that  great  excefs  of  refiftance 
above  their  gravity,  come,  to  be  fit  f]> ended  and  float 
therein. 

Now  from  hence  ’twas  eafie  to  infer,  that  if  this 
was  the  reafon  of  the  Phenomenon,  fomething  of 
this  mighty  difference  muft  needs  appear  by  weigh¬ 
ing  equal  quantities  of  Matter ,  and  therefore  equally  hea¬ 
vy  ,  but  of  very  unequal  Superficies ,  in  Water ,  or  fome 
other  Liquid, ;  and  then  feeing  how  much  the  one  ex¬ 
ceeded  the  other  in  weight  there.  Accordingly  I 
took  a  piece  of  Sheet-Brajs  of  an  exa£t  inch  fquarey 
and  in  weight  juft  482  grains .  I  then  cut  as  many 
Square  inches  of  Brafs  Tinfely  as  were  equal  in 
weight  to  the  former,  viz.  482  grains  ;  and  thefe 
pieces  were  255  in  number .  Now  here  being  fo 
very  great  a  difference '  of  Superficies,  I  concluded 
there  would  be  fome  very  confiderable  difference 
found,  arifing  upon  the  weighing  of  thefe  Mate¬ 
rials  in  Water.  But  to  my  great  furprize  (being  in¬ 
deed  prepoffefs’d  in  favour  of  the  common  Opinion ) 

1  found  but  two  grains  difference  y  the  fingle  piece  weigh¬ 
ing  in  the  Water  about  42*2  grains,  and  the  other' 
feparate  ones  hardly  two  grains  lefs.  .  And  this,  upon 
two  or  three  repeated  Trials,  (made  with  all  the  cau¬ 
tion  imaginable)  fucceeded  much  the  fame •  fo  that  the 
difference  is  not  worth  mentioning.  Now  here  the 
proportions  of  the  Surfaces  were  as  1  to  255  (for  I 
reckon  the  fides  of  all  the  Tinfel-Lamin*  to  be  equal 
to  the  Tides  of  the  fingle  Brafs-Lamina )  and  notwith1 
ftanding  that  in  one  cafe  there  was  254  times  more 
Superficies ,  ,than  in  the  other yet  there  was  fcarce  . 
**  *  4  a: 
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a  -rr.  part  lefs  weight  with  all  that  Superficies,  than 
with  the  former;  which  decreement  of  Weight  may, 
without  fcruple,  be  attributed  to  fome  fmall  Bubbles 
of  Air,  which  adhered  to  them  un  perceiv’d. 

And  from  hence  I  am  ftrongly  induc’d  to  conclude, 
that  fome  other  Caufe  mu  ft  be  found  out  to  folve 
this  Phenomenon  by ,  fince  the  difproportion  be¬ 
tween  Superficies,  and  Bulk  or  Weight  of  M  atter  is 
not  fufficient  to  do  it.  For  fuppofe  a  fmall  Metal- 
lick  Particle,  or  one  of  fome  other  Body  fpecifcally  hea¬ 
vier  than  a  Liquid ;  and  fuppofe  this  to  fink  by  its 
own  weight,  if  put  into  this  Liquid.  According  to 
the  foregoing  Experiment,  tho’  this  Particie  were  di¬ 
vided  fo,  as  to  have  254  times  more  Superficies  than 
now  it  has,  yet  its  lofs  of  Weight  would  befo  incon- 
fiderabie,  that  no  fufpenfion  in  the  Liquid  were  to  be 
expelled  from  thence.  And  there  is  a  pretty  remark¬ 
able  Confirmation  of  this,  to  be  drawn  from  an  Expe¬ 
riment  I  made  with  the  Powder  of  Fine  Flint  Glafs. 
This  Glafs  made  ufe  of,  was  of  that  fort  which  is  of  all 
•  others  the  cleared:  and  freeft  of  Blebs.  Farther ;  to  have 
the  parts  of  the  Glafs  as  minute  as  well  might  be, 
after  it  was  reduc’d  to  Powder,  I  pafs’d  it  thro’  a  Lawn 
Sieve.  And  that  there  might  be  no  Errour  arifing 
from  the  want  of  a  jujl  Quantity  of  Matter,  to  make 
the  Trial  with ;  I  weigh’d  an  Ounce  of  this  fine  Pow¬ 
der  againft  the  like  quantity  of  Jblid  Glafs. 

And  herejikewife  (as  in  the  former  Experiment) 
the  weight  of  this  fo  finely-powder’d  Glafs,  in  Water, 
differ’d  by  fuch  a  Trifle ,  from  the  Counterbalance  of 
the  folid  Piece  in  the  fame  Element,  that  it  was  by  no 
means  worth  taking  notice  of :  Efpecially  too,  fince 
feme  parts  of  it  remain'd  floating  in  the  Water, and  never 
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fettled,  or  funk  down  into  the  Bucket  of  the  Hydro- 
fiatical  Balance  at  all. 

But  what  this  way  of  arguing  from  the  greatnefs 
of  the  Surfaces  of  Bodies,  and  the  refinance  by  the 
Liquid  arising  therefrom,  will  not  do  (with  refpe£t  to 
the  accounting  for  that  Sufpenfion  in  a  Jpeciftc ally -lighter 
Medium )'  I  believe  may  be  done  By  another 
Method ,  and  that  effectually.  In  fhort,  the  fu- 
fpenfion  of  the  heavier  Particles  of  Matter  in  Li¬ 
quids,  I  attribute  to  the  fame  Caufe  that  keeps  the  Li¬ 
quors  fufpended  in  [mail  Tubes :  I  mean  Attraction... 

The'  minute  Parts  of  Bodies  confifting  of  plane  Sur¬ 
faces,  being  firongly  attracted  by  the  Parts  of  a  Fluid ?  - 
in  which  they  are  plac'd,  (and  therefore  reciprocally  . 
attracting  the  Parts  of  that  Fluid  again)  may ,  by  the 
Action  of  thefe  Forces r  be  held  fufpended  therein ..  And 
what  little  Bodies  are  not,  or  will  not  be,  held  fu¬ 
fpended  in  a  Liquid,  but  are  let  fall  therein  to  the  bot¬ 
tom  of  the  containing  VefTel,  I  believe  to  be  fo,  upon 
one  of  thefe  two  accounts :  Either  that  the  Parts  of  the 
Liquid  do  more  firongly  attract  one-another ,  than  they 
do  thofe  little  Bodies  inter [per s' 'd  amongft  them  (which, 
therefore  fubfide  upon  that  fcore ;)  or  elfe,  that  they 
do  by  their  own  Attractions  form  themfelves  into  lit¬ 
tle  clufters,  whofe  bulk  and  fuperiour  Momentum  help 
to  precipitate  them  downwards.  This  being  laid 
down  as  the  true  Caufe,  of  the  Sufpenfion  of  frnall  pon¬ 
derous  Particles  of  Matter  in  Liquids  ;  I  believe  our 
common  Notions  of  Corrofion  and  Diffolution ,  may  ah 
fo  be  reftify M  from  the  fame  Principles*  A  Corrofive 
Liquor  or  Diffolvent,  in  the  vulgar  fenfe,  is  §y|egy 
unintelligible  thing.  For  (not  to  mention  othe 
gruities)  Ms  not  to-be  conceiv'd  what  fliouldM^ 
the  parts  of  a  Liquid  with  fo  prodigious  an  Impetus  mm  file 
Pores  of  a  folid  Body]  fo  as  to  diffolve  the  wholJpRx- 

turn: 
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ture  of  it,  and  reduce  it  into  rnfenjibly-fmall  Parts. 
But  an  Attractive  Force  in  that  folid  Body  will  do 
this ;  by  which  the  Particles  of  the  Fluid  are  forc’d 
into  the  Interftices  of  it,  with  a  Momentum  fuperiour 
.  to  that  of  the  Cohefion  of  its  Parts.  For  this  fuppos’d ; 
its  Parts  will  be  l'eparated  from  one-another;  that 
is,  the  Body  will  be  diffolv’d.  But  the  time  per¬ 
haps  will  come,  when  this  wonderful  Law  of  Attracti¬ 
on  (  as  it  obtains  in  the  fmaller  Portions  of  Matter  ) 
will  be  more  fully  and  clearly  underftood,  and  fome 
new  Eflfe££s  of  it  difcover’d,  which  now  are  not  - 
iufpeded  to  proceed  from  that  Caufe. 
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APPENDIX, 

Containing  fome  General  Remarks  on 

'foregoing  Experiments. 

THO’  there  are  none  of  the  Experiments  related 
in  the  foregoing  TraCt,  but  what  will  (I  hope) 
be  of  fome  ufe  to  the  Intelligent  Philofophical  Reader, 
(ferving  at  leaft  to  excite  him  to  make  farther  Im¬ 
provements  himfelf,  in  Experimental  Knowledge,  if 
they  don’t  give  him  all  the  Information  he  needs  or 
defires)  yet  there  are  fome  of  them  which  being 
(I  think)  quite  new ,  and  moreover  very  furprizing ,  I 
thought  it  might  not  be  amifs  to  fill  up  a  few  Pages 
here  with  fome  Enquiries  into,  and  Reafonings  upon 
them. 

The  Experiments  I  principally  referr  to,  are  thofe 
of  Electricity  and  Light  produc’d  by  Attrition ;  of 
which  the  Reader  may  find  a*  large  account  from 
pag.  1 7,  to  pag.6 9.  and  thefe  relating  to  various  fins 
of  Bodies,  and  in  various  Mediums  too. 

I  begin  with  the  Phenomena  of  Electricity. 

There  are  fome  of  thefe  fo  ftrange  in  their  Cir- 
cumftances,  that  I  confefs  I  am  apt  to  think  there 
are  not  many  in  nature ,  more  furprizing  then  they 
are. 

But,  tho’  the  difcovery  is  yet  but  youngs  and  has 
not  been  made  long  enough,  to  be  throughly  and  per¬ 
fectly  difcufs'd  ;  yet  fome  things  which  are  either 
plain  and  certain ,  or  probable  and  likely,  may  be 
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advanc’d  in  the  mean  time  ;  and  as  all  Circumffan- 
ces  and  Varieties  in  thofe  Experiments  come  to  be 
more  accurately  examin’d,  ’tis  to  be  hop’d  we  may 
arrive  at  more  Pofitive  Conclujions ,  about  the  Reafons 
of  the  Phenomena. 

The  Four  following  Proportions  relate  to  the  Attrition 

of  Tubes. 

Prop.  i.  Within  the  Body  of  the  Glafs,  are  contain  d 
and  lodg’d  certain  Parts  of  Matter,  of  con fider able  Force' 
and  Activity,  rvhich  by  their  Motions  and  Percuffions  are 
the  Caufes  of  all  thefe  Effects , 

That  there  is  an  emiffion  of  fome  Matter  confe- 
quent  on  the  Fri£tion ,  I  think  is  too  plain  to  be  que- 
ftion’d;  for  ’tis  obvious  almoft  to  every  one  of  our 
Senfes :  To  the  Eye ;  by  the  Motions  of  the  Leaf- 
Brafs,  and  by  the  Light  produc’d,  when  the  Tube 
was  rubb’d  in  the  Dark :  To  the  Feeling  •  by  the  fen- 
fible  ftrokes  and  pufties,  made  upon  the  Face,  when 
the  Tube  was  held  near  it :  TotheEV;  by  the  No fe. 
and  Crackings,  the  Eruption  was  accompanied  with, 
which  might  be  heard  at  the  diftance  of  Seven  or 
Eight  Foot. 

That  this  Matter  emitted 7  is  alfo  emitted  from  or  by 
the  Tube ;  I  take  to  be  as  plain  as  the  former.  For 
how  elfe  fhould  the  rubbing  of  the  Tube,  ever  be 
an  occafion  of  this  Matter’s  difplaying  and  exerting 
it  felf?  If  it  came  not  from  thence,  the  Attrition  of 
the  Tube  could  not  fetch  it  from  any  other  Body, 
diftinfl:  from  the  Tube.  But  the  Teftimony  ofSenfe, 
affures  us  of  this  likewife.:  For  all  the  motions  of  the 
Leaf-Brafs  are  directed  to,  or  from,  or  about  the. 
Tube  ;  and  therefore  tis  beyond  all  difpute,  that  the 
courfe  of  the  moving  Matter  is  from  thence .  And 
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I  believe  there’s  hardly  any  one  but  will  allow,  that 
this  Matter,  if  it  came  from  the  Tube ,  was  certainly  re - 
pos’d  and  lodg’d  there  before . 

Prop.  2.  The  Motion  of  this  Matter  is  not  equable  and 
regular,  but  diforderly ,  fluctuating  and  irregular . 

This  appears  from  part  of  the  FaCt  related.  For 
the  little  Bodies  fometimes  would  be  drawn  to, 
fometimes  thrown  from  the  Tube  with  violence  j 
fometimes  be  fufpended  for  a  fmall  time  in  the  Air, 
and  at  other  times  flip  along  the  fides  of  the  Tube. 
They  would  repeat  thefe  Leaps  and  Boundings  for 
feveral  times  together,  and  flutter  up  and  down  al- 
moft  like  fo  many  Animals,  rather  than  pieces  of 
lifelefs  Matter.  Now  this  Variety  cannot  be  the  Effeft 
of  an  even  and  regular  Motion.  It  plainly  fhews 
the  moving  Force  to  exert  it  felf  (as  it  were)  by 
fits  ;  and  to  be  propagated  every  way  about  in  a  con¬ 
fus’d  irregular  Orb.  For  if  Bodies  once  put  in  mo¬ 
tion,  can’t  of  themfelves  alter  their  Direftion,  but 
are  overrul’d  by  a  foreign  Force  whenever  they  do 
it;  and  if  the  diverfities  of  their  Motions  mull  needs 
infer  juft  as  great  a  diverfity  in  the  Impulfes  of  the 
Bodies  that  move  them ;  then  fince  our  pieces  of 
Leaf-Brafs  (in  this  Experiment)  were  fo  very  odd 
and  extravagant  in  their  Motions,  ’tis  plain,  that  the 
Effluvia  (which  alone  can  be  the  moving  Bodies 
here, )  muft  themfelves  alfo  be  hurried  after  a  very  ir * 
regular  manner . 

Prop.  The  Air  contiguous  to  the  inner  Surface  of 
the  hollow  Tube ,  has  an  Influence  on  Operations  of  the  Ef¬ 
fluvia .  This  plainly  follows,  becaufe  when  the 
Tube  was  exhaufted,  and  the  contain’d  Air  drawn 
out ,  the  Leaf-Brafs  would  fcarce  be  ftirr’d  at  all, 
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thp*  with  a  much  more  forcible  Attrition,  and  at  a 
much  lefs  diftance,  then  when  the  Tube  was  full  of 
Air.  And  befides,  when  the  Air  was  let  into  the 
Tube  again ;  the  attractive  power  (which  was  before 
almofl;  loftj  was  ftrangely  and  fuddenly  recover’d 
again.  Which  is  an  undeniable  Proof,  that  the  Pre¬ 
fence  of  that  contiguous  Air  did  feme  way  or  other 
contribute  to  the  more  powerful  and  effectual  ope¬ 
ration  of  the  Effluvia.  Neither  is  it  an  objection  of 
any  moment  againft  this ;  that  the  attraction  is  as 
powerful  in  the  cafe  of  the  folid  Tube ;  where  there 
being  no  Cavity ,  there  can  consequently  be  no  conti¬ 
guous  Air .  For  this  only  proves  that  there  is  as  flxong 
an  attraction,  in  a  folid  Tube,  as  in  a  hollow  one; 
tut  it  does  not  prove,  that  the  Air  was  of  no  ad-  * 
vantage  in  the  cafe  of  the  hollow  Tube.  To  prove 
that  an  Effect  may  be  the  fame ,  in  two  very  diffe¬ 
rent  Circumfiances  ;  is  not  the  fame  thing  as  to  prove 
that  it  has  no  manner  of  relation  to  this  or  that  par¬ 
ticular  Caufe  in  one  of  thofe  Circumfiances .  And 
therefore  to  argue  from  the  Leaf-Brafs  being  ftirr’d 
as  vigoroufly  by  the  Effluvia,  when  the  folid  Tube 
was  ufed ;  will  not  be  fufficieiit  to  fhow  that  the 
Air  has  no  manner  of  influence  in  the  Circumftance 
of  the  hollow  Tube. 

For  the  Propofition  does  not  aflert,  that  the  Ef¬ 
fluvia  can  in  no  cafe  exert  thernfelves  with  vigour, 
without  the  concurrent  affiftance  of  the  Air  ;  but 
it  afierts,  that  the  contiguous  Air  had  fome  advanta¬ 
geous  Influence  in  the  Cafe  of  the  hollow  Tube .  And 
this  is  as  evident,  as  that  the  Air  is  ferviceable 
to  the  vital  Functions  of  Animals,  or  that  they  can¬ 
not  live  and  breath  without  it.  For  as  upon  the 
depriving  an  Animal  of  the  benefit  of  this  Element, 
all  the  Powers  flag  *  the  Springs  of  motion  become  feeble 
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and  drooping ;  and  at  Ufi  fink  away  into  a  fatal  inactivi¬ 
ty:  So  here,  if  the  Tube  be  exhauftedof  Air,  the  Ef¬ 
fluvia  loofe  all  that  brisknefs  which  wrought  fuch  fur- - 
prizing  Effects  before ;  and  continue  (as  it  were)  im~  - 
potent  and  dead,  till  a  frefh  return  of  Air  infpires 
them  again. 

And  to  add  a  Demonfir  at  ion  of  the  Airs  power ,  with 
refpeCt  to  the  operation  of  the  Effluvia ,  which  will  ( I  think ) 
admit  of  no  Exception ;  I  defire  it  may  be  confider’d, 
that  the  Effluvia  will  not  be  excited  by  any  Fri£ti- 
on,  tp  produce  any  Effects,  if  the  Attrition  of  the 
Tube  be  made  in  Vacuo:  and  that,  whether  it  be  a 
clofed  hollow  Tube  replete  with  Air,  or  even  a  fo- 
lid  Tube  it  felf :  To  either  of  which,  I  can  give  what 
degree  of  Fri&ion  foever  is  necelfary,  in  an  exhau- 
fted  Receiver.  The  contiguous  Air,  I  fay,  being  re¬ 
moved,  the  Ele&rical  force  feem’d  to  be  quite  gone  ;  , 
and  continued  fo  to  be,  till  the  prefence  of  the  Air , 
was  reftor’d.  .Now  this  is  a  plain  Proof  of  the  ne- 
ceffity  of  the  Air,  to  the  operations  of  this  attractive 
matter,  Wherein  that  neceffity  lies,  or  what  affi- 
ftance  tis  which  the  Air  contribute,  I  don’t  here  v 
determine;  but  that  the  thing  is  fo,  is  fo  manifefi ,  , 
that  I  cannot  expect  to  fee  any  thing  more  clearly  prov9d 
by  Experiment  than  tins  is,  a-  ' 

Prop.  4.  It  does  not  feem  that  the  Air  included  in  - 
the  Cavity  of  the  Tube  can  have  any  Influence  (with  re-- 
fpect  to  the  Action  of  the  Effluvia )  but  one  of  thefe  two 
ways  :  Either,  by  the  forcible  Endeavour  of  its  Spring 
againft  the  contiguous  Body  of  61a  fs,  helping  to  pufll  * 
and  impell  that  active  Matter  outwards,  which  is  , 
already  prepar’d  and  difpos’d  by  the  Attrition  for 
fuch  a  Remove  •  or  elfe,  as  (by  vertiie  of  the  fame  • 
Principle')  it  hinders  the  Electrical  Matter  from  retiring 
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inwards,  by  a£Hng  as  an  Impediment  agatnfl  it ;  and 
fo  only  occ  a  ft  on  a  lly  caufes  the  more  fenfible  and  re¬ 
markable  E'ffe&s  of  that  Matter,  upon  little  Bodies 
plac’d  in  its  way  without  the  Tube. 

It  may  be,  that  the  Heat  produc’d  by  the  Motion 
and  vigorous  Attrition  of  the  Glafs,  may  produce 
fome  degree  of  Rarefaction  in  the  Air  contiguous  to 
the  convexe  or  outward  Superficiesr  And  then,  in  that 
Cafe ,  there  being  not  the  like  Rarefaftion  in  the  Air 
contiguous  to  the  concave  or  inner  Surface,  (for  the 
rubbing  cannot  produce  that  Heat  upon  a  diftant  Sur¬ 
face,  that  it  does  on  that  which  is  immediately  rubb’d  ;) 
the  Ele&rical  Matter  will,  with  much-more  difficulty , 
retire  in  towards  the  Cavity  of  the  Tube,  than  it 
will  go  outwards  :  becaufe  the  Equilibrium  being  lojl  on 
the  outfide ,  it  will  neceifarily  be  carried  that  way 
where  it  meets  with  the  leaft  Opposition.  And  cer¬ 
tainly,  the  Spring  of  the  lefs-rarefied  Air  within ,  is  fupe- 
riour  to  the  Prefjure  of  the  more-rarefied  Air  without . 

And  therefore,  on  the  other  hand,,  when  the  Tube 
is  exhaufied  of  its  Air ,  and  confequently  .the  Balance 
loft  on  the  infide ;  all  the  Attrition  that  can  be  gi¬ 
ven  will  not  be  Sufficient  to  bring  the  Effluvia  out 
againft  an  incumbent  Preffure ,  as  long  as  the  inward 
Cavity  is  clear  of  Air,  and  there  is  no  Counter-force 
to  oppole  their  Conatus  or  Tendency  that  way. 

Prop.  5.  As  the  internal  Air  is  neceffary  to  the  Acti¬ 
on  of  the  Effluvia ,  fo  is  the  external  too :  Becaufe,  tho’ 
the  Tube  were  full  of  Air,  yet  if  rubb’d  in  Vacuo,  the 
attraftive  Power  was  quite  loft. 

Prop.  6.  As  therefore  the  internal  Airfeems  necefifary , 
either  to  affijl  the  Electrical  Matter  in  its  Motion  outwards , 
or  at  leaf  to  prevent  its  retiring  inwards  *  jo  the  external 

Air 
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Air  appears  to  be  as  neceffary  to  carry  the  little  Bodies  (which 
w"e  fay  are  attracted)  towards  the  Tube . 

For  if  by  the  Heat  and  Rarefaction, confequent  upon 
the  Attrition,  the  Medium  contiguous  to  the  Tube  be  made 
fpecifically  lighter ;  then  ofcourfe,  to  keep  up  the  balance ,the^ 
remoter  Air ,  which  is  denfer ,  muft  prefs  in  towards  the 
Tube,  and  fo  carry  away  (in  the  Torrent)  the  little  Bo¬ 
dies  lying  in  its  way,  thither  alfo. 

JProp.  7.  The  various  Irregularities  in  the  excitation , 
or  the  emijjion  and  dig  charge,  of  the  EleCtrical  Matter  from' 
the  Tube  (which  will  be  follow’d  with  proportional  Ir¬ 
regularities, in  the  Motion  and  Tendency  of  the  denfer  Air , 
towards  the  Tube,  by  the  Hydroflatical  Taws')  may  be 
fufficient  to  account  for  the  various  uncertain  Motions  of  thex 
little  Bodies  carried  towards  the  Tube . 

Ifhall  now  add1  fomething  concerning  the  EfFeCts  of 
the  EleCfricity  of  the  Glafs  Globe  and  Cylinder . 

Prop.  1.  The  Prefence  of  the  Air  is  necefj 'ary  to  this 
Phenomenon ,  of  the  regular  Direction  of  tlte  Threads ;  as 
well  as  to  that  of  the  Attraction  of  the  Tube . 

Becaufe,  if  the  femi-circular  Hoop  of  Threads  were 
plac’d  in  Vacuo,  that  Property  of  their  regular  Directi¬ 
on  to  a  Center  would  be  quite  loft,  even  tho’  the  Globe  ’ 
or  Cylinder  were  full  of  Air ... 

Prop.  2.  The  reafon  therefore,  why  the  Threads  art 
not  directed  in  this  cafe ,  does  not  feem  to  be,  becaufe  there  * 
is  no  Electrical  Matter  difcharg’d  from  the  Glafs  (by  the* 
Attrition)  to  draw  and  dired  them  thither  ;  but  be¬ 
caufe  there  wants  a  current  of  External  Air ,  to  put  them  a 
into  the  aforefaid  central  Direction . 

For  the  external  Air  being  abfent, and  the  internal  pre - 
feat ;  the  Matter  fhould  find  a  vaftly-eafier  paffage  out¬ 
wards 
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wards,  than  inwards  y  and  therefore  ought  to  be  diP 
charg’d  that  way.  But  then,  becaufe  the  external  Air 
is  remov’d,  there  is  no  room  for  the  lofs  and  recovery  of  an 
Equilibrium  to  take  place ;  and  corifequently  no  Flux 
of  a  Circumjacent  Medium  that  way,  and  fo,  no  Direction 
of  the  Threads .  For, 

Prop.  3 .  If  the  Electrical  Matter  be  emitted  in  Phyfcal 
Lines ,  every  where  diverging  from  the  Center  of  that  Circle 
in  which  the  Attrition  is  made ,  (or  in  the  Plane  of  whigli 
the  Hoof  of  Threads  Hands)  towards  the  Circumference  of 
the  fame  Circle ;  then  by  the  Rarefaction  of  the  Medium 
contiguous  to  the  Glafs ,  and  the  neceffary  Prefure  of  the 
more  remote  and  denfe  Medium,  into  the  Plane  of  that 
,  fame  Circle,  with  Directions  contrary  to  thole  in  which 
the  Effluvia  are  emitted:  by  this  means  (I  fay )  the  Threads 
may  be  regularly  directed  to  the  Center  of  that  Circle, 
in  whole  Plane  the  Hoop  to  which  they  are  fix’d  is  plac’d. 

For  the  Flux  of  the  denfe  Medium  will  be  in  Directions 
n contrary  to  thofe  according  to  which  the  Rarefaction  is 
>  made.  But  the  Effluvia  are  (by  the  HypothefsJ  emitted 
in  Phyfcal  Lines,  diverging  from  the  Center  towards  the 
Circumference .  Therefore  the  Rarefaction  of  the  adja- 
...  cent  Medium  is  according  to  the  fame  Directions.  And 
■therefore  the  Flux  of  the  remote  denfer  Medium,  is  in 
Lines  converging  from  the  Circumference  towards  the 
Center .  And  all  this  (by  the  Flypothefsj  being  in  the 
Plane  of  Attrition  ;  that  is,  in  the  Plane,  wherein  the  Hoop 
of  Threads  ft  and.  s :  therefore  the  Threads  are  in  the 
fame  Plane,  wherein  the  Flux  of  the  denfe  Medium 
,palles  in  Lines  converging  from  the  Circumference  towards 
the  Center .  And  therefore  by  the  Action  of  the  ■  f aid  Medium  ^ 
the  Threads  may  be  for  Pd  into  a  regular  Central  Direction. 

Prop.  4.  For  the  fame  reafon  ;  If  the  Plane  of  At¬ 
trition  be  different  from  that  Plane  wherein  the  Threads 
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are  fix'd ;  the  Threads  ought  to  form  themfefves  into  st 
fort  of  conical  Surface ;  or  rather  the  Surface  of  a  Trunk 
of  a  Cone ,  whofe  Vertex  would  be  fome  point  in  the  Axis 
of  the  Globe  or  Cylinder ;  were  the  difcharge  of  EleCtrical 
Matter  every  way  equable  and  uniform.  And  w.e  find  it 
matter  of  Fact,  that  the  Threads  did  actually  form  tbem- 
felves  into  this  fort  of  Figure. 

So  that  if  there  were  two  Hoops  of  Threads,  plac’d 
one  on  one  fide,  and  t’other  of  the  other  fide  the  Plane 
of  Attrition,  there  would  be  two  Curti-cone  Surfaces 
form’d  ;  of  which  the  more  Acute  would  be  that  which 
is  farthefi  from  the  Plane  of  Attrition ;  and  the  more 
Obtufe ,  that  which  is  nearefi  thereto.  For  when  the 
Plane  of  Attrition,  and  the  Plane  wherein  the  Threads  are 
plac'd,  do  co-incide ;  then  the  Conic  Surface  is  chang’d 
into  the  Area  of  a  Circle :  becaufe  then  the  Threads  lie 
all  in  one  and  the  fame  Plane. 

Thus  much  concerning  the  Electricity.  I  would 
now  fubjoyn  fome  few  things  concerning  the  Lights 
produc’d  in  thefe  Experiments. 

Prop.  i.  Tho ’  the  Electrical  Quality  neceffarily requir'd 
the  prefence  both. of  the  External  and  Internal  Air,  in  order 
to  its  jhewing  ilfe'f ;  yet  the  Light  requir’d  the  prefence 
but  of  one  of  ’em,  viz,,  either  the  inward  or  the  outward 
Air,  in  order  to  its  appearance. 

For  either  a  Glafs  Globe  full  of  Air,  rubb’d  in  Vacuo  ^ 
•or  with  its  Air  exhaufed ,  and  rubb’d  in  Pleno ,  would 
either  way  produce  a  very  confderable  Light . 

•  Prop.  <2.  There  feems  therefore  tobe^z  real  difference 
between  the  Eleffrical  and  Luminous  Effluvia  (  at  leaft  in 
fome  cafes  :)  For  by  the  ’foregoing  Prop .  thefe  Qualities 
require  different  Circumflances  with  refpect  to  the  Cir¬ 
cumjacent  Medium,  in  order  to  their  difcovering  them- 
fel ves*  And  more  than  that ;  a .ffronger  Attrition ,  which 
2  *,  C  c  *  gene- 
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generally  heightens  the  Effe&s  of  the  Electricity  y  does 
not  at  all  contribute  to  the  encreafe  of  the  Light ;  Nay, 
Light  is  producible  by  the  Effluvia  of  one  Glafs  falling  on 
another ;  but  the  Electrical  Matter  is  not  to  be  brought 
forth,  by  any  {\ich feeble  Strokes  or  Impulfes  as.  thofe  are. 

Prof,  fl  Thofe  Lights  (in  fome  Circumftances  at  leaft) 
are  lejsfenfbly.  off  eel  ed  by  the  return  of  the  Air^vhich  are  pro ~ 
duPd  upon  an  Attrition  of  ex  haufted  Glafs  in  Pleno,  than 
thofe  produc'd  by  the  Attrition  of  Glafs  full  6f  Air  in Vacuo. 

For,  in  the  former  cafe,  no  great  alteration  was  found 
in- the  Light  or  Colour ,  till  a  certain  quantity  of  Air  was 
let  into  the  in  fide  of  the  exhaufted  Glafs.  But  in  the  lat¬ 
ter  cafe,  both  Light  and  Colour  were  fenfibiy  chang’d, 
at  every  admiffion  of  Air,  on  the  out  fide  of  the  full  Glafs. 


Prop,  4*.  Of  the  various  Lights  produc'd  from  various 
Bodies  by  Attrition ,  or  ( which  is  equivalent  thereto  ) 
the r  Concuffianand  Agitation  of  their  Parts  *  fome  are  much 
more  confin’d  to  a  particular  Medium,  as  a  necejfary  Con ? 
dition  of  their  Appearance ,  than  others  are ... 

That  of  Culinary  Fire ,  is  abfolutely  limited  to  fuch  ; 
a  Medium  as  Common  Air, 

Thofe  of  Amber f :  Woollen y  Ojfter-fbells,  &cc.  require  a' 
Vacuum ,  or  the  nearefl:  approach  to  it,  and  utterly  dif- 
appear  in  a  groffer  Medium. 

The  Mercurial  Lights  are  yet  unlimited ,  as  to 

the  condition  of  the  Medium  in  which  they  appear. 

For,  as  they  are  producible  in  and  in  a  rarefied 
Medium  approaching  thereto;  fo  I  have  alfo  fhewn, 
That  a  Light  or  this  kind  may  be  made  to  appear  even 
in  Common  Air  it  felL 

And^tlius  much  for  the  Phenomena  of  Electricity  and  Lights 
produc’d  by  Attrition .  From  all  put  together,  1  hope,  fame- 
thing  may  arife, that  may  be  ferviceable  to  theDeiign,of^4/w- 
xnJ>  frue  Knowledge,  of  the  Caufes  of  fo  fur  frizzing  Appearances . 
And  m  .any  one  fhould  luckily  Improve  thef e  ffort  Hints  for  that 
jurpofe*  I  Ihall  have  obtain’d  my  End. 

F  1  N  I  S,. 
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